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1.0 Introduction

1.0 Introduction

This radiological scoping survey report presents the activities implemented by Aptim
Federal Services, LLC (APTIM) during the radiological scoping surveys of the finger
piers, located in Parcel F adjacent to Parcels D-1 and E at Hunters Point Naval
Shipyard (HPNS), San Francisco, California (Figures 1 and 2). The scoping survey was
performed for the U.S. Department of the Navy (Navy), Naval Facilities Engineering
Command Southwest, under Contract No. N62473-17-D-0006, Contract Task

Order N6247317F4550. Base Realignment and Closure Program Management Office
West managed the work elements under this contract task order.

Based on the radiological operational history described in the Final Historical
Radiological Assessment Volume I, History of the Use of General Radioactive
Materials, 1939-2003 (HRA,; Naval Sea Systems Command [NAVSEA], 2004), the Navy
determined that low-level radioactive contamination is potentially present at the finger
piers. This decision was presented in the Final Basewide Radiological Removal Action,
Action Memorandum—~Revision 2006, Hunters Point Shipyard, San Francisco,
California (AM; Navy, 2006). The purpose of the AM was to document the Navy’s
decision to perform time-critical removal actions at areas throughout HPNS that could
contain localized radioactive contamination and substantially eliminate identified
exposure pathways to surrounding populations and nearby ecosystems.

The Navy identified the applicable or relevant and appropriate requirements for the
HPNS removal actions, which were presented in AM Appendix A (Navy, 2006). The
cleanup goals for localized radioactive contamination at HPNS presented in the AM
were derived in consultation with federal and state regulators to meet the most
conservative requirements at the time the AM was being written.

The HRA (NAVSEA, 2004) lists cesium-137 (1¥7Cs), plutonium-239 (¢*°Pu), radium-226
(?®Ra), and strontium-90 (°°Sr) as the radionuclides of concern (ROCs) for the finger
piers (Table 1). Table 1 provides the radiological release criteria for each ROC. For
alpha measurements, the most restrictive release criterion for alpha-emitting ROCs is
100 disintegrations per minute (dpm) per 100 square centimeters (cm?) (dpm/100 cm?)
for 22°Ra and 2°°Pu. For beta measurements, the most restrictive release criterion for
beta-emitting ROCs is 1,000 dpm/100 cm? for °Sr.

1-1 DCN: APTM-0006-4550-0108
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1.0 Introduction

1.1 Project Scope and Objective

The scope of the planned activities consisted of the following elements:

« Develop a work plan and associated appendices (APTIM, 2019)

o Conduct radiological scoping surveys of the finger piers (Figure 2)

« Prepare a scoping survey report for the finger piers (this report)
The objective of these tasks was to provide radiological scoping survey data with
sufficient quantity and quality to support future site decisions for the finger piers

(Finger Piers 1, 2, and 3 and associated Ship Berths 23 through 28, 30 through 35,
and 37 through 42; Figure 2).

1.2 Deviations from Planning Documents

Three field change requests (FCRs) were submitted and approved. Appendix B includes
the approved FCRs as follows:

s« FCR-003—-clarifies RS-700 procedures and revises the Final Revision 2,
Radiological Scoping Surveys Work Plan, Parcel F Structures, Hunters Point
Naval Shipyard, San Francisco, California (Work Plan; APTIM, 2019) regarding
investigation levels (ILs) for consistency throughout the document.

» FCR-004—provides additional methods to determine appropriate concrete
reference background areas (RBAs).

« FCR-006—includes additional methods to assess follow-up locations via gamma
spectral analysis.

1.3 Report Organization

This report consists of eight sections and provides descriptions of the specific activities
involved in the implementation of the survey work, as follows:

o« Section 1.0, “Introduction”—provides an introduction, project scope and
objectives, and this report organization.

« Section 2.0, “Site Conditions and History’—presents the site location,
description and history, ROCs, previous investigations, and conceptual site
model (CSM).

1-2 DCN: APTM-0006-4550-0108
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o Section 3.0, “Scoping Survey Design”—describes the process for survey design
and data quality objectives (DQOs).

« Section 4.0, “Survey Instrumentation”—describes the instrument calibration and
calibration checks, as well as the types of instruments used.

« Section 5.0, “Radiological Scoping Survey Field Activities and Results”—
describes the fieldwork, and the gamma survey and alpha and beta survey
results.

« Section 6.0, “Data Quality Review’—describes the data quality review results.

« Section 7.0, “Conclusions and Recommendations”—provides an evaluation of
the field activities, conclusions, and recommendations.

s« Section 8.0, “References”—includes a list of documents used to compile this
report.

o Appendices A through J—Responses to Comments, Field Change Requests,
Photograph Log, Reference Background Area Data, Radiological Instrument
Quality Control Documents, Gamma Survey Data, Alpha Beta Survey Data,
Laboratory Data Quality Assessment Summary Report, Data Validation Reports,
and Analytical Laboratory Data Packages are included as Appendices A, B, C,
D, E, F, G, H, |, and J, respectively.
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2.0 Site Conditions and History

2.0 Site Conditions and History

This section presents the site location, site description and history, ROCs, previous
investigations and removal actions, and CSM.

2.1 Site Location

HPNS is located in southeastern San Francisco on a peninsula that extends east into
the San Francisco Bay (Figure 1). HPNS consists of 866 acres: 420 acres on land and
446 acres underwater in the San Francisco Bay. Parcel F comprises approximately
446 acres offshore of HPNS.

The finger piers (Finger Piers 1, 2, and 3 and associated Ship Berths 23 through 28,
30 through 35, and 37 through 42) are located in Parcel F and extend from Parcels D-1
and E (Figure 2). The finger piers extend a few feet inland from the water edge and
include concrete surfaces and other infrastructure (e.g., open and closed manholes,
metal grates, one small structure on the finger piers [not included in this scoping
survey], other debris).

2.2 Site Description and History

The following radiological operations were performed at Finger Piers 1, 2, and 3 and
associated Ship Berths 23 through 28, 30 through 35, and 37 through 42:

» Potential berthing of Operation Crossroads ships

« Potential berthing of YGN-73 radioactive waste disposal barge

« Potential berthing of YAG-39 and YAG-40 (support vessels used for on-scene

support and research during weapons tests)

Radiological operations generally performed at HPNS that may have radiologically
impacted the finger piers included the use of generally licensed radioactive material,
including handling and refurbishment of radioluminescent devices. Other activities
involving radioactive material included gamma radiography, and the radiological source
checks of radiation detection instruments.

2-1 DCN: APTM-0006-4550-0108
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2.3 Radionuclides of Concern

As determined in the HRA (NAVSEA, 2004), the ROCs for this scoping survey included
226Ra, N5y, 137Cs, and 2°Pu.

24 Previous Investigations and Removal Actions

There have been no previous investigations or removal actions at the finger piers.

25 Conceptual Site Model

Based on the information on past radiological activities and the results from previous
surveys conducted at HPNS, a CSM was developed to describe the radiological
conditions. The project objectives were developed based on the CSM.

A history of Navy radiological operations at HPNS is provided in the HRA (NAVSEA,
2004). Radioluminescent devices were used on ships and in shipyards to provide
markers that could be seen under low-light conditions. These radioluminescent devices
included #2°Ra or %°Sr as a source of radioactivity to generate light. There is a low
probability that intact radioluminescent devices could still be present at the finger piers.
However, it is more likely traces of radioactivity from damaged, discarded, or lost
devices could be present on surfaces associated with the finger piers, although the
probability of residual radioactivity from radioluminescent devices is still low.

Ship berths were decontaminated and surveyed following maintenance and
decontamination of radiologically impacted ships, as described in HRA Section 6.4.1
(NAVSEA, 2004). ROCs from radiologically impacted ships would include a mixture of
fission products, activation products, and actinides. '3’Cs and 2*°Pu were selected as
ROCs most likely to be present and most likely to be detected as contamination at
HPNS. Radioactivity from radiologically impacted ships is most likely to occur where
ship surfaces could come into contact with piers. Surveys following decontamination
operations failed to identify areas of elevated radioactivity, so the probability of residual
radioactivity from radiologically impacted ships at the finger piers is low.

Radioactive wastes from Navy Radiological Defense Laboratory and ship
decontamination activities were loaded on barges at HPNS and transported for disposal
in the ocean. Radioactive wastes included sandblasting residue from ship
decontamination activities, as well as waste from Navy Radiological Defense Laboratory
laboratories and experiments (NAVSEA, 2004). Expected radiological waste

2.2 DCN: APTM-0006-4550-0108
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constituents include a mixture of fission products, activation products, and actinides.
187Cs and 23°Pu were selected as representative ROCs for the radioactive waste
material. Radioactive wastes were typically sealed in drums or other packages for
transport and may have been staged on piers or alongside ship berths prior to loading
the waste onto the barges. The potential for residual radioactivity at the piers from
leaking waste packages is low. The most likely locations for residual radioactivity are
horizontal surfaces adjacent to ship berths where the waste packages could have been
staged prior to loading on the YGN-73 barge for disposal. Residual radioactivity also
could have migrated from horizontal surfaces of the finger piers to subsurface areas
such as manholes, grates, and access ports.
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3.0 Scoping Survey Design

The objective of the radiological scoping surveys was to characterize potential residual
radioactivity of the finger piers. A combination of scan surveys, static measurements at
systematic and biased locations, and measurements of removable radioactivity at static
measurement locations were performed.

3.1 Area Classification

In accordance with the HRA findings (NAVSEA, 2004), which state the current potential
for contaminated media including soil, groundwater, structures, drainage systems, and
surrounding air are low or none, the finger piers were classified as Class 2 areas in a
MARSSIM framework (U.S. Environmental Protection Agency [EPA] et al., 2000).
Class 2 areas are limited to a size between 2,000 and 10,000 square meters and meet
the following criteria: (1) impacted, (2) low potential for delivering a dose above the
release criterion, and (3) little or no potential for small areas of elevated activity.

The Parcel F finger piers consist of three Class 2 SUs (Figure 2). Table 2 includes SU
locations, classifications, and descriptions.

3.2 Investigation Levels

The following subsections describe the ILs for the survey for each type of survey.
Section 3.4 describes instrumentation used to collect gamma and alpha/beta
measurements.

3.21 Gamma Scan Survey Investigation Level

The IL for gamma scan measurements was calculated as the average of gamma scan
measurements in each survey unit (SU) plus three standard deviations, as clarified by
FCR-003 (Appendix B). If a gamma scan survey result exceeded the IL, then that
location was included in the surface area covered by the alpha/beta scanning survey. In
addition, a one-minute follow-up gamma static measurement was conducted at
locations that exceeded the gamma scan IL. The IL for gamma scan measurements
was determined separately for the RS-700 and 3-inch by 3-inch sodium iodide (Nal)
detectors.

3-1 DCN: APTM-0006-4550-0108
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3.2.2 Gamma Static Measurement Investigation Level

The IL for gamma static measurements was calculated as the average of 20 gamma
static measurements for a similar material in an appropriate RBA plus three standard
deviations. If a gamma static survey result exceeded the IL, then a follow-up in situ
gamma spectroscopy measurement was conducted at that location. The IL for gamma
static measurements was determined separately for the 3-inch by 3-inch sodium iodide
(Nal) gamma scintillation detector coupled with a Ludlum Model 2221 ratemeter/scaler
handheld instrument.

3.2.3 Alpha and Beta Scan Survey Investigation Levels

The ILs for alpha and beta scan measurements were the most conservative

(i.e., lowest) of the release criteria provided in Table 1 for alpha and beta-emitting
radionuclides. The alpha scan IL was 100 dpm/100cm? and the beta scan IL was
1,000 dpm/100cm? (Table 1). As stated in the approved Work Plan (APTIM, 2019),
two-minute alpha and beta static counts were performed as part of the investigation of
scanning results exceeding their respective IL, as needed.

3.24 Alpha and Beta Static and Smear Investigation Levels

The ILs for both alpha and beta static measurements were 50 percent of the most
conservative of the release criteria provided in Table 1 for alpha and beta-emitting
radionuclides. The alpha static IL was 50 dpm/100cm? and the beta static IL was
500 dpm/100cm?,

The ILs for removable alpha and beta activity were the most conservative of the release
criteria provided in Table 1 for alpha and beta-emitting radionuclides. The removable
alpha activity IL was 20 dpm/100cm? and the removable beta activity IL was

200 dpm/100cm? (Table 1).

3.3 Review of Data Quality Objectives

DQOs are qualitative and quantitative statements developed to define the purpose of
the data collection effort, clarify what the data should represent to satisfy this purpose,
and specify the performance requirements for the quality of information to be obtained
from the data. These outputs are used to develop a data collection design that meets
the performance criteria and other design requirements and constraints. EPA specified
a seven-step process to develop DQOs (EPA, 2006) which was adapted for use in
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Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) (MARSSIM;
EPA et al., 2000). The following subsections summarize the DQOs for this project.

3.31 Step One—State the Problem

The HRA (NAVSEA, 2004) identified the Parcel F finger piers as radiologically
impacted. Therefore, scoping surveys need to be completed.

3.3.2 Step Two—Ildentify the Decision

The decision to be made is as follows: “Are levels of residual radioactivity present at the
Parcel F structures that would prevent unrestricted release?”

The following alternative actions will result from the resolution of the principle study
question:

« If residual radioactivity is found during the radiological surveys at levels that
would prevent unrestricted release of the site, then the Navy will be notified of
the presence of residual radioactivity to determine the appropriate next steps for
further investigation and the areas will be re-surveyed as Class 1 areas.

« If residual radioactivity is not found at levels that would prevent unrestricted
release of the site during the radiological surveys, then no further investigation
will be performed, and the radiological survey data will be presented in reports
and used to support future site decisions for the Parcel F structures.

3.33 Step Three—Identify Inputs into the Decision

Radiological surveys included the following:
« Surface gamma scanning surveys for 100 percent for accessible surfaces of the
finger piers

o Surface alpha/beta scanning surveys for 25 percent for accessible surfaces of
the finger piers

« Static measurements for alpha/beta at a statistically determined number of
systematic locations to estimate the average level of residual radioactivity

« Static measurements of alpha/beta or gamma activity at biased locations
(as appropriate) to investigate survey results exceeding project ILs
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» Measurements of removable alpha/beta activity collected at locations based on
the highest static measurements of alpha/beta activity

In addition, solid samples of specified materials were collected to investigate sources of
elevated count rates, as required.

3.34 Step Four—Define the Study Boundaries

The spatial boundaries for this study are the Parcel F finger piers (Figure 2). The
vertical boundary of the project area was limited to the upper surface of the pier. The
horizontal boundary was defined by the concrete surfaces forming the finger piers.

335 Step Five—Develop a Decision Rule

If the results of the survey were consistent with the release criteria (Table 1), then the
radiological survey data were presented in reports and used to support future decisions
for the Parcel F structures.

If the results of the survey exceed the screening criteria, the site was to be further
investigated as described in the decision rules.

« The IL for gamma scan measurements is the average of gamma scan
measurements for a SU plus three standard deviations (FCR-003; Appendix B).
If a gamma scan survey result exceeds the IL, that location will be included in
the surface area covered by the alpha/beta scanning survey. The IL for gamma
scan measurements will be determined separately for the RS-700 and gamma
scintillator handheld radiation detection instruments.

¢« The Il for alpha/beta static measurements is 50 percent of the most
conservative release criteria provided in Table 1 for alpha and beta-emitting
radionuclides. If an alpha or beta static count result exceeds the corresponding
IL., the static count will be repeated to confirm the result. If the confirmatory
result exceeds the corresponding IL, the APTIM Project Manager and the
Project Radiation Safety Officer (PRSO) will be notified that an area of elevated
alpha or beta activity has been identified. The APTIM Project Manager and/or
the PRSO will notify the Navy.

« The IL for removable alpha or beta activity is the most conservative release
criteria provided in Table 1 for alpha and beta-emitting radionuclides. If a
removable measurement result for alpha or beta exceeds the IL, a notification
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will be made to the APTIM PRSO. The APTIM Project Manager and/or the
PRSO will notify the Navy.

3.3.6 Step Six—Specify Limits on Decision Errors

Limits on decision errors are set at 5 percent.

3.3.7 Step Seven—Optimize the Design for Obtaining Data

Operational details for the radiological survey process have been developed, as further
discussed in Work Plan Section 7.0 (APTIM, 2019). The theoretical assumptions are
based on guidelines contained in MARSSIM (EPA et al., 2000).

3.4 Types of Measurements, Instrument Selection, and Minimum
Detectable Concentrations

The following subsections describe the types of measurements performed during the
survey, the instruments used for the survey, and the minimum detectable
concentrations (MDCs) for the chosen instruments (if applicable). Table 3 provides the
types of instruments used in this survey.

341 Gamma Scan Surveys

The gamma scan surveys were performed for 100 percent of the accessible areas for
SUs 4, 5, and 6 using the RS-700 or the 3-inch by 3-inch Nal gamma scintillation
detector. The RS-700 survey was utilized for most of the horizontal surfaces, while the
3-inch by 3-inch Nal gamma scintillation detector was used for areas inaccessible to the
RS-700.

34.2 Gamma Static Measurements

One-minute gamma static measurements were performed at biased locations with the
3-inch by 3-inch Nal gamma scintillation detector.

343 In Situ Gamma Spectroscopy

The approved Work Plan (APTIM, 2019) stated in situ gamma spectroscopy
measurements would be collected at locations exceeding the gamma static IL. No
locations on the finger piers exceeded the gamma static IL; so no in situ gamma
spectroscopy measurements were performed.
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344 Alpha/Beta Scan Surveys

The alpha/beta scan measurements were performed using portable contamination
survey instruments, specifically, the Ludlum Model 43-37 gas flow proportional “floor
monitor” detector coupled with a Ludlum Model 2360 scaler/ratemeter. As discussed in
the Work Plan (APTIM, 2019), the design survey scan speed was 0.25 centimeter per
second. Scanning at a speed slow enough to meet the calculated scan speed of

0.25 centimeter per second is difficult and not practical to perform in the field. For this
project, six-second static counts were performed to cover the necessary area

(25 percent of accessible surfaces). This measurement achieved the same level of
detection as slow scanning. In this report, these six-second static counts will be referred
to as “scans” or “scan measurements” for consistency.

Preference for scanning was given to potential contamination concentration areas such
as ship berthing locations, concrete joints and cracks, and drainage locations. This
survey area also included accessible edges of penetrations through the finger piers
(including manholes, grates, etc.). Locations that exceeded the gamma scan I were
included in these scans.

Since six-second static counts were performed instead of scans, the static MDC
equation was used to calculate instrument MDCs for this survey. The static MDC is the
level of radioactivity practically achievable by the overall measurement process. The
following equation is used to calculate instrument MDC in units of dpm/100 cm? when
the background and sample were counted using the different time intervals:

W@ + %) +(Z1-a + Z1—ﬁ)\/NB :_;(1 * t_s)

4 ty
MDC = W
£i&sts 700
Where
Z1-« =  quantile of the standard normal distribution for o (1.645 for 0.=0.05)
z13 =  quantile of the standard normal distribution for 3 (1.645 for 3=0.05)
ts = sample counting time (0.1 minutes for scans)
s =  background counting time (40 minutes)
N =  number of background counts during background counting time
i = instrument efficiency (counts per particle)
es =  surface efficiency (particles per disintegration, 0.25 for a, 0.5 for 3)
Ws = active area of the detector window (cm?; 584 cm? for the “floor monitor”
detector)

3-6 DCN: APTM-0006-4550-0108

ED_006061A_00000075-00026



Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

3.0 Scoping Survey Design

In this equation, Wa is the size of the “active” area of the detector window. If the area of
the detector window does not equal 100 cm?, it is necessary to convert the detector
response to units of dpm/100 cm?. Values for N are detector-specific and surface
material-specific, and values were calculated for concrete and metal surfaces at the
finger piers. Values for ¢; are instrument-specific, and seven different “floor monitor”
detectors were used during the scoping surveys of the finger piers.

MDCs during scan surveys for these detectors ranged from 173 to 198 dpm/100 cm? for
alpha activity on concrete, and from 283 to 321 dpm/100 cm? for beta activity on
concrete.

The scan MDC for alpha activity measured in the field exceeded the planned scan MDC
for alpha by more than a factor of two and exceeded the release criterion of

100 dpm/100 cm? for alpha activity by a factor of two. The alpha background on
concrete ranged from 15.4 cpm to 34.5 cpm compared with the estimated background
of 3.3 cpm used for planning. This difference in alpha background levels was the main
contributor to the increased MDCs.

The scan MDC for beta activity measured in the field was lower than the planned scan
MDC, as conservative assumptions were used for the calculations during the planning
of the surveys, and a more realistic surface efficiency was used when interpreting the
results. The beta background on concrete ranged from 760.8 cpm to 1087.5 cpm
compared with the estimated background of 601 cpm used during planning. The total
efficiency determined for the field instruments ranged from 0.190 to 0.207 compared
with the planned value of 0.08. The higher total efficiency used for beta scan
measurements offset the higher beta background measured in the field.

The “floor monitor” detectors used to perform scan measurements of the finger piers
were capable of detecting beta radiation at levels less than the release criteria.
However, these detectors could not detect alpha radiation at levels below the release
criteria. Table 4 provides calculated MDCs for each detector used for alpha and beta
scan surveys.

34.5 Alpha/Beta Static Measurements

The two-minute alpha/beta static measurements were performed using the Ludlum
Model 43-37 gas flow proportional “floor monitor” detector coupled with a Ludlum Model
2360 scaler/ratemeter. At least 54 static measurements were collected at systematic
locations within each SU. The random-start triangular grid systematic locations were
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selected through the use of a map and a random starting point. Figures 3, 4, and 5
display the systematic locations for alpha and beta static measurements in SUs 4, 5,
and 6, respectively.

In addition, follow-up biased alpha/beta static measurements were performed at the
highest alpha/beta scan locations in each SU to investigate the locations with the
highest potential for elevated radioactivity. A minimum of 20 biased alpha and beta
measurement locations were identified in each SU. Figures 24, 25, and 26 show the
biased alpha and beta static measurement locations in SUs 4, 5, and 6, respectively.

MDCs were calculated for each detector using the same equation and parameters listed
in Section 3.4.4, except with sample count times increased from six seconds {o two
minutes. Other parameters remained unchanged. MDCs for static measurements for
these detectors ranged from 27 to 35 dpm/100 cm? for alpha activity on concrete, and
from 60 to 69 dpm/100 cm? for beta activity on concrete. The MDC for static
measurements for the detector used on metal surfaces was 16 dpm/100 cm? for alpha
activity on concrete, and 45 dpm/100 cm? for beta activity. The MDCs for the “floor
monitor” detector listed in the Work Plan (APTIM, 2019) were 21.5 dpm/100 cm? for
alpha activity and 184 dpm/100 cm? for beta activity.

The alpha static MDC values were less than the IL of 50 percent of the release criterion
of 100 dpm/100 cm?. The increased site background compared to the previously
expected background had the largest impact on the increased alpha static MDC similar
to the increase in the alpha scan MDC.

The beta static MDC values were less than the IL of 50 percent of the release criterion
of 1,000 dpm/100 cmZ2. The increased total efficiency had the largest impact on the
decreased beta static MDC similar to the beta scan MDC.

The “floor monitor” detectors used to perform static measurements in the finger piers
were capable of detecting radioactivity at levels less than the release criteria.

Table 4 provides calculated MDCs for each detector used for static measurements in
the finger piers.

34.6 Alpha/Beta Smear Measurements

Smears were collected at each total alpha and total beta static measurement location.
Smears were counted with a Ludlum Model 2929 sample counter.
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The following equation is used to calculate smear MDC values in units of dpm/100 cm?
when the background and sample were counted using different time intervals:

M@ + %) + (24— + Zl—ﬁ)JNB %(1 + t_s)

4 tg
MDC =
W)
gttS m
Where
z1-« =  quantile of the standard normal distribution for o (1.645 for 0.=0.05)
z13 =  quantile of the standard normal distribution for 3 (1.645 for 3=0.05)
ts = sample counting time (1 minute)
ts =  background counting time (10 minutes)
Ne = number of background counts during background counting time
gr =  total efficiency (counts per particle)
Wa =  area covered by smear (cm?)

In this equation, Wa is the area covered by the smear. If the area of the smear does not
equal 100 cm?, it is necessary to convert the detector response to units of dpm/100 cm?2.
Values for N are detector-specific and smear material-specific. Values for ¢; are
instrument-specific and radiation-specific and are obtained from the instrument
calibration sheet.

MDCs for this instrument were 12 dpm/100 cm? for alpha activity and 70 dpm/100 cm?
for beta activity for smear measurements. Table 4 provides calculated MDCs for the
smear counter.

The release criteria for removable radioactivity listed in Table 1 are 20 dpm/100 cm? for
alpha and 200 dpm/100 cm? for beta. The alpha smear MDC is 60 percent of the
release criterion, and the beta smear MDC is 35 percent of the release criterion. The
Ludlum Model 2929 sample counter was capable of detecting removable radioactivity at
levels less than the release criteria.

34.7 Solid Sample Collection and Laboratory Analysis

Concrete samples were collected o provide supplemental information to support the
characterization of locations with identified elevated alpha activity based on the results
from the alpha static measurements. Samples were analyzed for '¥’Cs and %®Ra by
gamma spectroscopy analysis and 2*°Pu by alpha spectroscopy in accordance with the
sampling and analysis plan (SAP; Work Plan Appendix A [APTIM, 2019)) to identify the
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source of the elevated alpha activity and determine the extent of the area of elevated
activity. The samples were also analyzed for total strontium.
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4.0 Survey Instrumentation

Commercially available radiation detection and measurement instrumentation were
selected based on reliable operation, detection sensitivity, operating characteristics, and
expected performance in the field. Radiological survey instruments suitable for the
physical and environmental conditions at the site were selected. Table 3 provides
details about the selected instruments. The instruments and measurement methods
selected were suitable for detection of project ROCs (137Cs, 2°Pu, 2%°Ra, and %°Sr) with
sensitivity (i.e., detection limits) that were below applicable survey criteria based on
initial site assumptions, except as noted in Section 3.4.4. The PRSO verified the
instrument capabilities.

4.1 Instrument Calibration

At a minimum, calibrations of radiation detection instruments were performed annually
and after major repairs. Calibration was performed by a qualified vendor with National
Institute of Standards and Technology (NIST) traceable sources.

4.2 Instrument Operational Checks

APTIM operational procedures included in the Radiation Protection Plan, Radiological
Work Tasks, Remedial Action and Maintenance of Remedies at Hunters Point Naval
Shipyard, San Francisco, California (APTIM, 2017a) or equivalent subcontractor
procedures, reviewed and approved by APTIM, were used for field instruments to verify
the equipment was operating properly and used correctly in the field to produce
accurate and reliable data. Field instrument checks verified instrument response and
were performed at the beginning and end of each day of use. If the field instrument
checks revealed the instrument was outside established response tolerances, the
instrument was marked “out of service.” If necessary, the instrument was returned to the
manufacturer for immediate repair and servicing. The APTIM PRSO evaluated surveys
performed with an instrument that failed post-use operational (background and/or
source response) checks and the data were re-collected with an equivalent instrument.

At a minimum, calibration records contain the following information:

« Instrument name and identification number (e.g., model and serial number)
o  Manufacturer

e Date of calibration
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« Calibration due date

« Name of company and person performing the calibration
s Calibration points

« Results of the calibration

« Calibration source documentation (e.g., serial number, certification,
radionuclides)

4.3 Instruments for the Measurement of Gamma Surface Activity

Gamma surface scans were performed using the RS-700 as a towed array. A 3-inch by
3-inch Nal detector was used for areas that were not accessible to the RS-700.

4.3.1 RS-700 Large Area Sodium lodide

The RS-700 consists of an RSI RS-701 integrated controller and data acquisition
system, a digital gamma ray spectrometer/multi-channel analyzer, a data controller, two
RSX-1 4-liter (256 cubic inch) Nal gamma scintillation detectors, an internal global
positioning system (GPS), and an external high-resolution Trimble Pro XH GPS
receiver. The system is operated using the RS-700 RSI “RadAssist” software, which
displays real-time data collection, both as a Nal spectrum and as count rates. Radiation
and location information are collected by the system at a very high data transfer rate
(nominally one data point per second) and stored in an uncorruptible data file for
real-time feedback and data validation/post-processing. The system operator receives
real-time feedback using waterfall plots of total response and geo-referenced mapping
of relative radiation concentrations.

4.3.2 3-Inch by 3-Inch Sodium lodide

The handheld gamma scan equipment consists of a Ludlum Model 44-20 3-inch by
3-inch Nal gamma scintillation detector coupled with a Ludlum Model 2221
ratemeter/scaler. Position correlation of the gamma scan results is provided by a
high-resolution GPS receiver. Static measurements were collected using a

Ludlum Model 44-20 3-inch by 3-inch Nal gamma scintillation detector coupled with a
Ludlum Model 2221 ratemeter/scaler handheld instrument.
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44 Instruments for the Measurement of Alpha/Beta Surface
Activity

Measurements of total alpha and total beta radiation were performed over 25 percent of
accessible surface area as part of this survey. Total alpha and total beta radiation were
measured using scans and static measurements using a Ludlum Model 43-37 gas
proportional detector connected to a Ludlum Model 2360 ratemeter/scaler.

441 Instrument Efficiency

The instrument efficiency (&) is defined as the ratio between the net count rate (cpm) of
the instrument and the surface emission rate of the calibration source for a specified
geometry. The surface emission rate is the 21 particle fluence affected by both the
attenuation and backscatter of the radiation emitted from the calibration source.

The following equation was used to calculate the instrument efficiency in counts per
particle, although efficiency is typically reported unitless.

_ Rsyp — Rg
v W,
2x (S—:)
Where:
gi = instrument efficiency (count per particle)
Rs+s=  the gross count rate of the calibration measurement (cpm)
Rs = the background count rate (cpm)
gx =  surface emission rate of the calibration source (NIST-traceable) (particles per
minute)

Wa =  active area of the detector window (cm?)
Sa =  area of the source (cm?)

The instrument efficiency was determined by obtaining static counts with the detector
over a calibration source that has an NIST-traceable surface emission rate. The 2m
particle fluence rate was corrected for decay, attenuation, and scatter. Then the surface
emission rate of the source was corrected for the area subtended by the probe. For
example, the beta efficiency based on a NIST-traceable %Sr plate source for

Ludlum Model 2360 (serial No. 245779) equipped with a Ludlum Model 43-37 probe
(serial No. PR190618) is provided as follows:

_ (96,473 cpm) — (648 cpm)
N , articles per minute
(231,840 p les p )

= (0.413 counts per particle

£;
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Factors that can also affect the instrument’s efficiency are discussed as follows:

« Efficiency Check Sources—Efficiency check sources that emit alpha or beta
radiation with energies similar to those expected from the contaminant were
used in the field (thorium-230 and °°Sr).

o Source Geometry Factors—Instrument efficiency was determined with an
efficiency check source with an area smaller than the Ludlum Model 43-37
probe, so the source was placed at three different positions to cover the entire
surface of the probe. A conversion factor was applied to account for the active
region of the probe relative to the area of the check source.

« Source-to-Detector Distance—The detector efficiency was calculated at a
source-to detector distance the same as the detector-to-surface distance used in
the field. The probe was placed directly on the surface for scan and static
measurements, so one efficiency was developed for both types of
measurements.

442 Surface Efficiency (&s) for Surface Activity Measurements

The surface efficiency is defined as the ratio between the 2r surface emission rate of a
source and the number of particles created or released within the source or the
saturation layer thickness per unit time. International Organization for Standardization
(ISO) (2016) Publication No. ISO-7503-1 and U.S. Nuclear Regulatory Commission
(NRC) (1998) Publication No. NUREG-1507 provides conservative recommendations
for surface efficiencies. ISO-7503-1 recommends a surface efficiency of 0.5 for
maximum beta energies exceeding 0.4 megaelectron volts (MeV) and 0.25 for beta
energies between 0.15 and 0.4 MeV and for alpha emitters. NUREG-1507 provides
surface efficiencies based on studies performed for the NRC. In general, NUREG-1507
indicates that the 1SO rule-of-thumb for surface efficiencies is conservative, particularly
for beta-emitting radionuclides with endpoint energies between 0.25 and 0.4 MeV. '¥'Cs
has a beta endpoint energy of 0.514 MeV, *Sr has a beta endpoint energy of 0.546
MeV, and yttrium-90 has a beta endpoint energy of 2.28 MeV. Therefore, a surface
efficiency of 0.5 was used for maximum beta energies exceeding 0.4 MeV and a
surface efficiency of 0.25 was used for alpha emitters.
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443 Calculation of Surface Activity

Calculations of surface activity (A) in units of dpm/100 cm?, were performed according
to the following equation provided in ISO-7503-1 (ISO, 2016):

L__R-B
(e (e (W)

Where:

R = detector count rate (cpm)

B = background efficiency (unitless)

es =  surface or source efficiency (unitless)
W = physical probe area (cm?)

Detector blank count rates were calculated using background reference area data.
Table 3 provides the equipment used to perform surface activity measurements.

4.5 Instrument for Measurement of Smear Samples

Removable alpha and beta radiation were measured using smears counted using a
Ludlum Model 2929 sample counter. Table 3 describes the sample counter uses a dual
phosphor detector for the radiation detector.

Calculations of removable surface activity using smears was calculated using the
following equation:

A R—B
—ST(W)

Where R, B, and W are the same variables used for calculating surface activity, and et
is the total efficiency determined for the smear counter using a NIST-traceable
standard.

Count times for smears were set at 1 minute for surface smear measurements and
10 minutes for background measurements. Table 4 provides actual instrument
parameters determined in the field.
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5.0 Radiological Scoping Survey Field Activities and
Results

The following subsections present the radiological scoping survey field aclivities and
results.

5.1 Pre-Fieldwork Activities

The following subsections discuss pre-fieldwork activities.

51.1 Permitting and Notification

APTIM obtained the necessary authorizations from the HPNS Caretaker Site Office
(CSO) and the Resident Officer in Charge of Construction (ROICC) for performing the
work at the Parcel F structures. Prior to initiation of field activities for the finger piers,
APTIM notified the Navy Remedial Project Manager (RPM), ROICC, CSO, appropriate
fire department personnel, and HPNS security as to the nature of the anticipated work.

Notifications were made by APTIM to the California Department of Public Health and
the NRC at least 14 days prior to initiation of aclivities involving the radiological
materials licenses.

51.2 Meetings

Prior to mobilization, a pre-construction and mutual understanding meeting was held on
July 24, 2018. The meeting attendees included the Navy RPM, the ROICC, the CSO
representative, and APTIM personnel. The purpose of the meeting was to develop a
mutual understanding of the field activities and the contractor quality control (QC)
details, including forms to be used, administration of on-site work, and coordination of
the construction management and production.

Contractor QC meetings were held on a weekly basis throughout the course of
fieldwork. Per Unified Facilities Guide Specifications, Section 01 45 00.00 20, “Quality
Control,” (Naval Facilities Engineering Command, 2017) at a minimum, the Project QC
Manager conducted and attended these meetings with the project team, including
subcontractor and vendor representatives, as appropriate. The Navy team, including the
RPM, ROICC, and CSO attended, as appropriate.
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Daily tailgate safety meetings were held each day on site before starting work. The Site
Safety and Health Officer held the meetings, or his or her qualified designee, and
covered various safety issues. Field staff, including subcontractors, attended these
meetings and signed a tailgate safety meeting form. Any subcontractor, inspector,
agency, or Navy personnel that visited the site during the course of the day was
required to review and sign the tailgate form prior to entering the work site.

5.2 Mobilization and Site Preparation

Mobilization occurred on August 12, 2019, and included site preparation, movement of
equipment and materials to the site, and orientation and training of field personnel.
Site-specific training included radiological safety awareness. At least two weeks prior to
mobilization, the appropriate Navy personnel, including the Navy RPM, ROICC, and
CSO, were notified regarding the planned schedule for mobilization and site scoping
activities. APTIM personnel and subcontractors acquired badges by the San Francisco
Redevelopment Agency during mobilization.

Upon receipt of the appropriate records and authorizations, field personnel, temporary
facilities, and required construction materials were mobilized to the jobsite. The
temporary facilities included restroom(s), hand washing station(s), security fencing, and
one secure storage (conex) box for short- and long-term storage of materials.

521 Field Observations and Photographic Documentation

Field observations were recorded in the project logbooks and daily reports. Photographs
of the site were collected during field operations, developed, and kept in the electronic
project file. The photographs were sorted by date, with descriptions of the location and
activities shown in each photograph, and are provided in the “Photograph Log”
(Appendix C).

522 Material Handling and Storage Areas

Radioactive waste was minimized by compliance with contamination control work
practices combined with survey practices. Radiological areas and postings are further
described in the Radiation Protection Plan, Radiological Work Tasks, Remedial Action
and Maintenance of Remedies at Hunters Point Naval Shipyard, San Francisco,
California (APTIM; 2017a). No radiologically controlled area was required for this work
effort.
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523 Site Preparation of Survey Areas

The finger piers were partially covered with a small layer of dust and debris. The
horizontal surfaces of the finger piers were swept to obtain a debris-free smooth surface
to facilitate alpha/beta surveys. Larger debris was moved as required {o access survey
areas. Appropriate personal protective equipment and engineering controls were used
to perform the work safely as described in the Accident Prevention Plan, Radiological
Work Tasks, Remedial Action and Maintenance of Remedies at Hunters Point Naval
Shipyard, San Francisco, California (APTIM, 2017b) and included fall protection and
personal flotation devices.

5.3 Data Collection Activities and Results

Radiological scoping survey activities took place from August 12 through November 22,
2019. Additional alpha/beta surveys were also performed on March 10 through 11,
2020.

Gamma scans were conducted of 100 percent of horizontal accessible surfaces using
the instrumentation described in Section 3.4.1. Alpha/beta scans were conducted over
at least 25 percent of surfaces in each SU using the instrumentation described in
Section 3.4.4. Systematic alpha/beta static measurements and smears were collected
at pre-determined systematic locations throughout each SU. Biased measurements
were collected at the highest scan locations.

5.3.1 Reference Background Areas

A concrete pad in Parcel C was used as the RBA for alpha/beta measurements. This
RBA was selected because the concrete was most similar in nature to the concrete on
the finger piers, and it was non-impacted because it was constructed after the
radiological operations occurred, as described in Section 2.2. A small concrete pad
adjacent to the submarine pens was used as the RBA for gamma measurements. This
RBA was selected because the concrete was similar in nature to the concrete in the
finger piers, and was discovered after alpha/beta data collection was completed. This
small pad was non-impacted because it was separate from the submarine pens and
could not have been used for ship repair or other radiological operations due to its small
size. The same survey methods and equipment that were used for conducting a survey
were used for the RBA data collection. Gamma static measurements collected from the
RBA were used for comparison to the survey data, as needed Alpha/beta material-
specific backgrounds were established for each instrument based on measurements
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performed in the RBA. Table 5 provides a summary of the RBA data and calculation of
survey ILs. Appendix D lists the RBA data and provides an evaluation of the data
collected.

Two concrete samples were collected from concrete dust/debris generated during the
scabbling of horizontal surfaces in SU 6 per FCR-004. One composite sample
(F-B01-S001) was collected from the concrete dust/debris generated from scabbling
from the top surface (depth of 0 — 1/8 inches), and one sample (F-B01-S002) was
collected from debris generated from scabbling at depth (approximately %z inch).
Samples were analyzed for '37Cs and 22Ra by gamma spectroscopy analysis and 23°Pu
by alpha spectroscopy in accordance with the SAP (Work Plan Appendix A [APTIM,
2019]) to identify the source of the elevated alpha activity and determine the extent of
the area of elevated activity. The samples were also analyzed for total strontium.

5.3.2 Gamma Survey

Gamma scan surveys were performed to identify areas of elevated gamma radioactivity
that could have resulted from residual radioactivity from radioluminescent devices or
other sources of gamma radiation. Areas of elevated gamma scan activity were
included in the areas covered by the alpha and beta scan surveys.

Gamma scan surveys were performed over 100 percent of the accessible areas for
SUs 4, 5, and 6 using the RS-700 or a 3-inch by 3-inch Nal detector. The RS-700
survey was used for most of the finger pier surfaces, while a 3-inch by 3-inch Nal
detector was used for areas inaccessible to the RS-700.

Accessible horizontal surfaces were scanned using the RS-700 with the detector
suspended 10 cm (4 inches) over the surface being investigated at a scan speed of

1 meter per second or less. For areas inaccessible to the RS-700, a 3-inch by 3-inch
Nal gamma scintillation detector was used to perform the scan survey. The 3-inch by
3-inch Nal detector was suspended no greater than 15 cm (6 inches) over the surface
being investigated, moving at a speed of 0.5 meter per second or less. The gamma
count rates and the GPS positions were recorded.

The following subsections describe the gamma survey results for each SU.

5321 Gamma Scan Survey Results

Gamma scans were performed over 100 percent of the accessible surfaces of each SU.
Appendix F presents gamma scan survey data.
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Scan data were processed as follows:

« The mean and standard deviation of the gamma scan data from each gamma
detector used in a given SU was calculated.

o The location of the highest gamma count rate per SU was determined.

« The difference between each data point and the average of the data points was
calculated and divided by the standard deviation of the SU measurement set.
This converted the measurements to multiples of the standard deviation above
or below the average count rate of the SU (z-scores). The z-scores were plotted
as color-coded filled contours for visual review and evaluation, where the
color-coding was based on multiples of SU standard deviation.

s Areas exhibiting a z-score greater than three were further investigated. The
color-coded geospatial plot was visually inspected to identify anomalies in the
distribution of measurement data.

5.3.2.1.1 Survey Unit 4

SU 4 consisted of horizontal surfaces of Finger Pier 1, which included Ship Berths 23
through 28. SU 4 also contained manholes and grates (Figure 6). After the gamma scan
data were collected and processed, a total of 16 locations exceeded the gamma scan
IL.. Figures 7 and 8 present the gamma scan results for concrete surfaces and
manholes/grates, respectively.

5.32.1.2 Survey Unit5

SU 5 consisted of horizontal surfaces of Finger Pier 2, which included Ship Berths 30
through 35. SU 5 also contained manholes and grates (Figure 9). After the gamma scan
data were collected and processed, a total of 37 locations exceeded the gamma scan
IL. Figures 10 and 11 present the gamma scan results for concrete surfaces and
manholes/grates, respectively.

5.32.1.3 Survey Unit 6

SU 6 consisted of horizontal surfaces of Finger Pier 3, which included Ship Berths 37
through 42. SU 3 also contained manholes and grates (Figure 12). After the gamma
scan data were collected and processed, a total of 39 locations exceeded the gamma
scan IL. Figures 13 and 14 present gamma scan results for concrete surfaces and
manholes/grates, respectively.

5.5 DCN: APTM-0006-4550-0108

ED_006061A_00000075-00041



Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

5.0 Radiological Scoping Survey Field Activities and Results

5322 Gamma Biased Static Measurement Results

One-minute gamma static measurements were collected at gamma scan locations that
exceeded the gamma scan IL, as described in Section 3.2.1. Static measurements were
evaluated in comparison to the gamma static IL, as described in Section 3.2.2. Table 6
summarizes gamma biased static measurement results. Appendix F presents gamma
biased static survey data.

5.3.2.21 Survey Unit 4

Gamma static measurements were performed at the 16 locations that exceeded the
gamma scan IL. None of these static measurements exceeded the gamma static IL.
Figure 15 presents the gamma static results. Table 6 provides gamma static
measurement statistics.

5.3.2.2.2 Survey Unit5

Gamma static measurements were performed at the 37 locations that exceeded the
gamma scan IL. None of these static measurements exceeded the gamma static IL.
Figure 16 presents the gamma static results. Table 6 provides gamma static
measurement statistics.

5.3.2.2.3 Survey Unit 6

Gamma static measurements were performed at the 39 locations that exceeded the
gamma scan IL. None of these static measurements exceeded the gamma static IL.
Figure 17 presents the gamma static results. Table 6 provides gamma static
measurement statistics.

533 Alpha/Beta Surveys

Alpha and beta surveys included scans, static measurements, and smear
measurements consistent with MARSSIM guidance (EPA et al., 2000) for Class 2
surveys. The following subsections provide alpha/beta survey activities and results.
Appendix G presents alpha/beta survey data.
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5.3.3.1 Alpha/Beta Scan Surveys

Alpha and beta scans were performed over at least 25 percent of the area of each SU.
Figure 2 shows the boundary for the SUs. Alpha/beta scans included locations where
the gamma scan results exceeded the corresponding gamma scan |L.

Manholes and grates were investigated during the survey of the finger piers. Each
manhole was opened (if possible) and alpha/beta measurements were collected to the
extent practicable. Standing water was observed in the manholes at low tide, but this
did not limit accessible surfaces. Alpha/beta scanning was performed (as practicable) in
each accessible manhole. Confined space entry and heavy lifts were not conducted,;
personnel did not enter manholes or other confined spaces.

As discussed in Section 3.2.3, the IL for alpha/beta scan measurements was the most
conservative release criteria provided in Table 1 for alpha and beta-emitting
radionuclides. If an alpha or beta scan measurement exceeded the corresponding IL,
the Work Plan (APTIM, 2019) stated static measurements would be collected as part of
investigations. A total of 3,864 locations on concrete surfaces, manholes, and grates
exceeded the alpha scan IL. To confirm these results, static measurements were
collected from the 20 highest scan measurement locations in each SU. This
investigation approach was selected because the scan MDC for alpha radiation
exceeded the release criterion resulting in a large number of scan results that exceeded
the IL in each SU. Section 7.3 recommends further investigation of the finger piers.

The following subsections and Table 7 summarize the alpha/beta scan survey results.

5.33.1.1 Survey Unit 4

The approximate size of SU 4 was 7,166 mZ2. A total of 32,721 alpha/beta scan
measurements were performed over the accessible horizontal surfaces of SU 4. Each
scan measurement represents 0.0584 m? (detector active area of 584 cm?) so the
32,721 measurements represent 27 percent of the SU. A total of 2,229 measurements
(7 percent) exceeded the alpha release criterion of 100 dpm/100 cm?. A total of 127
measurements (0.4 percent) exceeded both the alpha release criterion and the
instrument MDC listed in Table 4. No measurements exceeded the beta release
criterion of 1,000 dpm/100 cm?Z.

Figures 18 and 19 present the SU 4 alpha and beta scan measurements, respectively.
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5.3.3.1.2 Survey Unit 5

The approximate size of SU 5 was 7,996 mZ. A total of 37,949 alpha/beta scan
measurements were performed over the accessible horizontal surfaces of SU 5
representing 28 percent of the SU. A total of 1,286 measurements (3 percent) exceeded
the alpha release criterion of 100 dpm/100 cm?. A total of 72 measurements (0.2
percent) exceeded both the alpha release criterion and the instrument MDC listed in
Table 4. No measurements exceeded the beta release criterion of 1,000 dpm/100 cm?.

Figures 20 and 21 present the SU 5 alpha and beta scan measurements, respectively.

5.3.3.1.3 Survey Unit 6

The approximate size of SU 6 was 3,161 mZ2. A total of 16,793 alpha/beta scan
measurements were performed over the accessible horizontal surfaces of SU 6
representing 31 percent of the SU. A total of 349 measurements (2 percent) exceeded
the alpha release criterion of 100 dpm/100 cm?2. A total of 15 measurements (0.09
percent) exceeded both the alpha release criterion and the instrument MDC listed in
Table 4. No measurements exceeded the beta release criterion of 1,000 dpm/100 cm?.

Figures 22 and 23 present the SU 6 alpha and beta scan measurements, respectively.

5332 Alpha/Beta Systematic Static Measurements

Alpha/beta static measurements consisted of two-minute measurements with the “floor
monitor” detector, as described in Section 3.4.5. At the completion of each
measurement, the alpha and beta results were recorded and compared to the release
criteria presented in Table 1.

Two-minute static measurements were collected at a minimum of 54 systematic
locations per SU, and at biased locations as part of investigations of scanning results
exceeding the IL, as needed. A minimum of one static measurement was collected from
each accessible manhole.

At least 54 two-minute alpha/beta systematic static measurements were collected per
SU. Fifty-four systematic static alpha and beta measurements were each collected from
SUs 4 and 5, and 61 systematic static measurements were collected from SU 6. None
of the measurements exceeded the alpha or beta release criteria. Table 8 summarizes
these results.
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5333 Alpha/Beta Biased Static Measurements

Biased alpha/beta static measurements were collected in SUs 4, 5, and 6 at locations
that exceeded the alpha/beta scan ILs as described in Section 3.2.3. Based on
professional judgment, one biased alpha/beta static measurement was also collected in
each accessible manhole and grate (as applicable) in each SU as a location where
residual radioactivity was most likely to be found. The following subsections discuss the
results.

5.3.3.3.1 Survey Unit 4

Two-minute biased static measurements were collected at the 20 highest alpha scan
measurement locations in SU 4 (Figure 24). A total of 20 two-minute biased static
measurements were collected in SU 4 on manhole/grate surfaces. None of the biased
static measurements exceeded either the alpha or beta release criteria. Table 9
summarizes these results.

5.3.3.3.2 Survey Unit5

Two-minute biased static measurements were collected at the 20 highest alpha scan
measurement locations in SU 5 (Figure 25). A total of 18 two-minute biased static
measurements were collected in SU 5 on manhole/grate surfaces. None of the biased
static measurements exceeded either the alpha or beta release criteria. Table 9
summarizes these results.

5.3.3.3.3 Survey Unit6

Two-minute biased static measurements were collected at the 20 highest alpha scan
measurement locations in SU 6 (Figure 26). A total of 13 two-minute biased static
measurements were collected in SU 6 on manhole/grate surfaces. None of the biased
static measurements exceeded either the alpha or beta release criterion. Table 9
summarizes these results.

5334 Alpha/Beta Smear Measurements

Smears were collected over a 100 cm? area at each location in SUs 4, 5, and 6 where a
total alpha and total beta static measurement was performed (systematic and biased
static locations). Smears were not collected from grates. Smears were quantitatively
counted with a Ludlum Model 2929 or Ludlum Model 3030 sample counter.
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None of the removable alpha/beta measurements in SUs 4, 5, and 6 exceeded the
release criteria. Tables 10 and 11 summarize the results for smears collected at
systematic and biased locations, respectively.

534 Solid Sample Collection and Laboratory Analysis

Three concrete chip samples were collected to support the characterization of locations
that were initially identified as exhibiting elevated alpha activity, based on the elevated
results from the alpha/beta static survey. Final data evaluation of the results confirmed
the three locations did not exceed the alpha static release criterion; however, the
samples were analyzed by the laboratory and are included in this report. Figure 27
shows concrete sample locations for SUs 4, 5, and 6.

Concrete samples were collected by outfitting the RCT in the proper personal protective
equipment (e.qg., safety goggles), surrounding the area to be sampled with plastic to
prevent scattering of concrete chips, and using an electric hammer-drill on the surface
to generate sufficient concrete chips to provide a sample for analysis. The sample areas
were approximately four inches in diameter and extended to a depth of 1 to 2 inches to
provide a minimum of 250 grams of concrete for analysis.

In addition to the three biased samples, two concrete samples were collected from
concrete dust/debris generated during the scabbling/grinding of horizontal surfaces in
SU 6 per FCR-004. A walk-behind concrete grinder with HEPA-filtration was utilized to
grind the surfaces. Dust/debris was collected in a vacuum. One composite sample
(F-B01-S001) was collected from the concrete dust/debris inside the vacuum generated
from scabbling from the top surface (depth of 0-1/8 inch), and one composite sample
(F-B01-S002) was collected from debris generated from scabbling at depth
(approximately 1/8 to 1/2 inch).

The samples were analyzed for 137Cs and 22°Ra by gamma spectroscopy analysis, for
908y by total strontium analysis, and 2%°Pu by alpha spectroscopy in accordance with the
SAP (Work Plan Appendix A [APTIM, 2019]). Gamma spectroscopy data were reported
by the off-site laboratory following the 21-day ingrowth period. Table 12 provides
concrete sample results, and Appendices | and J provide the data validation and
analytical laboratory data reporis, respectively.

Figure 27 shows the locations where concrete samples were collected in SUs 4, 5,
and 6. All five concrete sample results reported 22°Ra concentrations above the
detection limit and the project quantitation limit goal of 0.2 pCi/g listed in
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Worksheet #15.1 in the SAP (Work Plan Appendix A [APTIM, 2019]). Detected 2?Ra
concentrations ranged from 0.31 to 0.903 pCi/g. Concrete is made up of aggregates,
many of which contain naturally occurring 2°Ra. Naturally occurring 22Ra has been
reported in limestone (0.42 pCi/g), sandstone (0.71 pCi/g), and shale (1.1 pCi/g), and
the mean concentration for 22°Ra in typical igneous rock is 1.3 pCi/g (California
Environmental Protection Agency, 2006). Based on the natural concentrations in
various rocks and stone, the 22°Ra concentrations detected in the project samples are
consistent with natural background and not related to Navy historical activities.

One concrete sample identified 239240Py at a concentration above the detection limit, but
all five results were below the project quantitation limit goal of 0.1 pCi/g. No other
sources of alpha activity were identified by the concrete sample analyses.

5.4 Waste Management

A waste management plan was prepared to allow for proper storage, characterization,
and disposal of liquid and solid waste generated during the field activities.
Investigation-derived waste was managed in accordance with the waste management
plan (Appendix C of the Work Plan [APTIM, 2019]). Investigation-derived waste
generated during survey aclivities that did not meet the project free-release criteria was
compiled as low-level radioactive waste and included personal protective equipment.
Investigation-derived waste was loaded into a roll-off container as low-level radioactive
waste and characterized by the Navy’s waste broker prior to being transported to an
off-site disposal facility for final disposition.

5.5 Demobilization

Demobilization from the project site occurred on November 22, 2019, and consisted of
surveying and removing the equipment and materials, cleaning the project site, and
removing personnel from the site.
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6.0 Data Quality Review

The scoping survey results were reviewed and evaluated to determine if the data quality
achieved in the field met the survey objectives and DQOs described in the SAP (Work
Plan Appendix A [APTIM, 2019]) and determine data usability.

6.1 Data Quality Indicators

Precision measures the reproducibility of measurements under a given set of
conditions. Accuracy measures the bias of an analytical system by comparing the
difference of a measurement with a reference value. Precision and accuracy of field
instruments was determined by performing daily checks to monitor instrument
performance. Appendix E provides the results of the daily field instrument QC checks.
When the warning limits were exceeded for an instrument check but were below the
control limits, the check was recorded as “QUESTION.” Any time an instrument check
was “QUESTION” a recount was performed. If the recount of the instrument check was
“QUESTION” or “FAIL,” the instrument was removed from service.

Representativeness is the degree to which sample data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, or
an environmental condition. It is a qualitative parameter that depends on proper survey
design. Gamma scan surveys were representative because they covered 100 percent of
the accessible surfaces. Alpha and beta scan surveys were representative because
they covered at least 25 percent of the total area and included locations where gamma
scan readings exceeded the IL. Alpha and beta static and smear locations were
representative because they included systematic locations covering the entire surface,
as well as biased locations {o investigate locations where results exceeded an L. and
judgment locations to investigate locations of interest (e.g., manholes, grates).

Completeness is a measure of whether the data necessary to meet the project have
been collected. For the data to be considered complete, they must meet acceptance
criteria including accuracy and precision and other criteria specified for an analytical
method. The survey objectives for scanning 100 percent of accessible surfaces for
gamma radiation and 25 percent of accessible surfaces for alpha and beta radiation
were achieved. Alpha and beta static and smear measurements were performed at the
required number of systematic measurement locations. Alpha and beta static and smear
measurements were performed at the 20 locations with the highest alpha scan
measurement results in each SU. Concrete samples were collected to complete the
investigations of the finger piers, and concrete samples collected were analyzed and the
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analytical results validated. Appendices | and J include data validation reports and
analytical laboratory data packages, respectively.

Comparability is a qualitative parameter expressing the confidence with which one data
set can be compared with another, whether it was generated by a single laboratory or
during inter-laboratory studies. Comparability is not compromised provided the survey
design is unbiased and the survey design or analytical methods are not changed over
time. The use of standardized field and analytical procedures ensures comparability of
analytical data.

6.2 Gamma Scan Survey Results Data Quality Review

The objective of performing gamma scan surveys was {o identify localized areas of
elevated 226Ra activity and to identify and support removal of discrete sources

(e.g., deck markers). The objective of identifying areas of localized elevated gamma
radiation was achieved and no discrete sources of gamma radiation were discovered.

The review of the gamma scan data identified no significant differences between
individual data sets. The gamma scan data sets appear similar and are comparable.

Gamma sensitivity was addressed during planning based on the probability of detecting
discrete sources of gamma radiation (i.e., deck markers).

6.3 Gamma Static Measurement Results Data Quality Review

The objective of the gamma static measurements was to investigate gamma scan
results above the IL to determine if the gamma scan results were anomalous readings
(false positives) or if the gamma scan readings identified areas with elevated gamma
radiation. This objective was accomplished, and areas of elevated gamma radiation
were identified for additional investigation using in situ gamma spectroscopy.

Gamma static data were collected using the same instrument used to perform a portion
of the gamma scan surveys; therefore, the gamma static data are comparable with
gamma static data collected in other SUs. Gamma static measurements were
performed in contact with the surface being investigated, but are still considered
comparable with the gamma scan survey measurements performed with the detector
suspended 15 cm (6 inches) above the surface because gamma rays are not
significantly attenuated by air.
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Gamma static measurements were performed at biased locations to evaluate gamma
scan results exceeding the IL, so gamma static measurements are representative of the
location where the measurement was performed. Gamma static measurement results
exceeding the IL may not be representative of radiological conditions across the entire
SuU.

The sensitivity of gamma static measurements was improved relative {o gamma scan
measurements by using one-minute static counts in place of the one-second counts
used for scanning.

6.4 Alpha/Beta Scan Measurement Results Data Quality Review

The objective of performing alpha and beta scan surveys was to identify localized areas
of elevated activity. Alpha scan sensitivity did not meet the survey objectives and did not
agree with the scan MDC values developed during planning. Alpha scanning was
capable of identifying areas of alpha activity potentially exceeding 200 dpm/100 cm? for
additional investigation. Beta scanning was able to accomplish the objective of
identifying areas potentially exceeding the release criterion of 1,000 dpm/100 cm?Z.

No differences were observed in the alpha or beta scan measurements for the different
instruments used to perform the alpha and beta scan measurements in the finger piers.
The alpha and beta scan measurements from each SU are comparable with alpha and
beta scan measurements from other SUs since all alpha and beta scan measurements
were performed on concrete using the same type of instruments.

Alpha scan sensitivity did not meet the survey objectives and did not agree with the
scan MDC values developed during planning. The major contribution to the difference
was the higher than expected RBA count rates encountered in the field. The distribution
of alpha scan results also contributed to differences between the planned scan MDC
and what was actually accomplished in the field. Scan MDC calculations assume a
Poisson distribution. A Poisson distribution has the characteristic where the square root
of the average value equals the standard deviation. The standard deviations measured
for the alpha scan data were significantly higher than expected based on a Poisson
distribution. The higher than expected variability in the alpha scan data resulted from a
variety of factors, including environmental conditions. Variations in temperature,
atmospheric pressure, humidity, and wind speed were contributing factors. The
distributions of alpha scan data for SUs 4, 5, and 6 were consistent and resulted in bell-
shaped curves with relatively few potential outliers but were not consistent with a normal
distribution. An upper simultaneous limit for each alpha scan data set was calculated at

6-3 DCN: APTM-0006-4550-0108

ED_006061A_00000075-00051



Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

6.0 Data Quality Review

the 95 percent confidence level to identify statistical outliers. Using the upper
simultaneous limits identified 18, 25, and 13 potential outliers in SUs 4, 5, and 6,
respectively, as elevated results based on the observed distribution of data. Based on
this observation, it was decided that performing biased alpha and beta static
measurements at the locations with the 20 highest scan results would accomplish the
survey objectives.

The alpha scan MDC calculations and upper simultaneous limit calculations identified
upper bounds on the alpha scan data in the 200 to 300 dpm/100 cm? range. MARSSIM
(EPA et al.,, 2000) Section 5.5.2.4 provides for increasing the number of measurements
performed in a survey unit to account for MDC values that do not achieve the survey
objectives. The number of measurements in each survey unit was increased by a factor
of 3 during development of the work plan to allow for an alpha scan MDC as high as
300 dpm/100 cmZ2. A minimum of 54 alpha and beta static measurements were
performed in each SU to account for the scan MDC not achieving the survey objective
of measuring concentration below the specified release criteria and ILs. While the scan
MDC for alpha scan surveys does not meet the project objectives, it still provides a
technically defensible approach to surveys based on MARSSIM guidance.

The beta scan MDC was sensitive enough {o meet the project objectives.

Appendix G provides analysis of the alpha and beta scan measurement data, including
graphical representations of the data and identification of data distributions.

6.5 Alpha/Beta Static Measurement Results Data Quality Review

There were multiple objectives for performing alpha and beta static measurements.
Static measurements were performed at systematic locations distributed over

100 percent of accessible surfaces to determine the average activity in each SU. Static
measurements were also performed at biased locations that exceeded the scan IL to
determine if the scan measurements were anomalous or represented elevated activity.

A review of the alpha static measurements identified similar distributions for systematic
and biased measurements performed in SUs 4, 5, and 6. Alpha static measurements on
the finger piers were normally distributed except for systematic locations in SU 4 and
manhole locations in SUs 4 and 6 where the alpha static data did not follow a known
distribution. Concrete samples were collected at the location of biased static
measurements with the highest alpha results. Because there are differences in data
distributions caused by different background levels of inherent, natural radioactivity in
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construction materials used in the finger piers, care should be taken when performing
other comparisons using the alpha static data sets.

A review of the beta static measurements identified similar distributions for systematic
and biased measurements performed in SUs 4, 5, and 6. Beta static measurements on
the finger piers were normally distributed except for manhole locations in SUs 4 and 6
where the beta static data did not follow a known distribution. Because all beta static
results are less than the release criterion, the beta static data sets are considered
comparable for comparisons with the release criterion. However, because there are
differences in data distributions caused by different background levels of inherent
natural radioactivity in construction materials used in the finger piers, care should be
taken when performing other comparisons using the beta static data sets.

Static MDC calculations (Section 3.4.5) show both alpha and beta static measurements
meet the sensitivity requirements of the survey. Appendix G provides analysis of the
alpha and beta static measurement data, including graphical representations of the data
and identification of data distributions.

6.6 Alpha/Beta Smear Measurement Results Data Quality
Review

The purpose of smear measurements was {o determine if there was removable alpha or
beta activity at locations where static measurements were performed. Smear
measurements were performed at every location where a systematic or biased static
measurement was performed, and this objective was accomplished.

The alpha and beta smear data are below the release criteria and follow similar
distributions, so the smear data are comparable.

Smear MDC calculations (Section 3.4.6) show both alpha and beta smear
measurements meet the sensitivity requirements of the survey.

6.7 Solid Sample Laboratory Analysis Results Data Quality
Review

Concrete samples were collected at biased locations with the highest alpha static
measurement results to provide supplemental information on the nature and extent of
alpha activity. A laboratory data quality assessment was performed and included
reviews of the sampling holding times and preservation, laboratory method blanks,
gamma spectroscopy and alpha/beta calibration, tracer compound recoveries,
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6.0 Data Quality Review

laboratory control samples, sample duplicate, sample identification, sample quantitation,
reporting limits, and analytical and technical completeness. The data quality review
determined the data are of good technical quality and meet project objectives. The data
are usable and available for project decisions. Appendix H provides the data quality
assessment summary for off-site analytical laboratory sample results.
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7.0 Conclusions and Recommendations

This section includes the evaluation of field activities, conclusions, and
recommendations.

74 Evaluation of Field Activities

A scoping survey of the finger piers at HPNS was performed and consisted of the
following:

e« Gamma scan surveys

« Gamma static measurements

o Alpha/beta scan surveys

¢« Alpha/beta static measurements

s« Alpha/beta smear measurements

o Sample collection and laboratory analysis

The following subsections provide a summary of the scoping survey activities performed
and their results.

711 Gamma Scan Surveys
Gamma scans were performed over 100 percent of the accessible surfaces of each SU.
A total of 92 gamma scan locations exceeded the gamma scan IL.

71.2 Gamma Static Measurements

Gamma static biased measurements were performed at each location where the
gamma scan IL was exceeded. Table 6 summarizes these results. No biased gamma
static measurement results exceeded the IL.

713 Alpha/Beta Scan Surveys

Alpha and beta scan surveys were performed, as described in Section 5.3.3.1. Table 7
summarizes the results of the alpha and beta scan surveys. A total of 87,471 scan
measurements were performed for alpha and beta activity. A total of 3,864 alpha scan
measurements (4.4 percent) exceeded the alpha scan IL of 100 dpm/100 cm?. No
measurements exceeded the beta scan IL of 1,000 dpm/100 cm?. The alpha scan MDC
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achieved in the field exceeded the planned alpha scan MDC by more than a factor of
two and exceeded the alpha scan IL of 100 dpm/100 cm? by a factor of two.

714 Alpha/Beta Static Measurements

Alpha and beta two-minute static measurements were performed at 54 systematic
locations in SUs 4 and 5 and at 61 systematic locations in SU 6 on a random-start
triangular grid. A total of 169 alpha and beta static measurements were performed at
systematic locations. No alpha or beta systematic static results exceeded the release
criterion. Table 8 summarizes alpha and beta systematic static measurement results.

Alpha and beta two-minute static measurements were performed at locations with the
highest alpha scan results and in manholes and grates in each SU. A total of 111 alpha
and beta measurements were performed at biased locations. No alpha or beta biased
static measurement results exceeded the release criterion. Table 9 summarizes the
alpha and beta biased static measurement results.

715 Alpha/Beta Smear Measurements

Alpha and beta smear samples were collected at locations where alpha and beta
systematic and biased static measurements were performed to measure removable
activity, with the exception of grates. No removable alpha or beta activity measurements
exceeded the release criteria in SUs 4, 5, and 6. Table 10 summarizes survey results
for smears collected at systematic locations and Table 11 summarizes survey results for
smears collected at biased locations.

716 Solid Sample Collection and Laboratory Analysis

Concrete samples were collected at three biased locations in SUs 4 and 5, and at two
locations in a proposed reference background area in SU 6. Figure 27 displays sample
locations for SUs 4, 5, and 6 and Table 12 summarizes the results.

226Rga was detected in all five concrete samples. Detected 42°Ra concentrations ranged
from 0.310 to 0.903 pCi/g. Based on the natural concentrations in various rocks and
stone, which range from 0.42 to 1.3 pCi/g (California Environmental Protection Agency,
2006), the 22°Ra concentrations detected in the project samples are consistent with
natural background and not related to Navy historical activities. No other potential
sources of elevated alpha activity associated with naval operations were identified by
the concrete sample analyses.
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7.2 Conclusions

The radiological scoping survey of the finger piers identified several areas of alpha
exceedances above the release criterion in SUs 4, 5, and 6. While exceedances above
the alpha scan release criterion of 100 dpm/100 cm? were observed, static
measurements and concrete samples demonstrate the alpha activity is not from alpha
emitting ROCs 225Ra and 2*°Pu. Therefore, the survey results do not conclude that
exceedances are the result of historical Navy operations. Based on the DQOs included
in the Work Plan (APTIM, 2019), further investigation of the finger piers is
recommended.

7.3 Recommendations

Based on the radiological scoping survey results and DQOs included in the Work Plan
(APTIM, 2019), it is recommended further investigation of the finger piers focus on
investigating alpha activity on concrete surfaces. Additional characterization surveys will
be designed in accordance with MARSSIM guidance to determine if residual alpha
radioactivity is related to historical Navy activities or is naturally occurring in the
materials used to construct the finger piers. Due to practical challenges with alpha
scanning in outdoor environments at levels consistent with the release criteria listed in
Table 1, the survey may be limited to additional material (concrete) sampling to
supplement static and smear measurements.
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Table 1: Radionuclides of Concern and Release Criteria

226Rg 1,600 years Alpha (a)Gamma (y) | 100 20

187Cs 30.17 years Beta (B-)/Gamma ( v) 5,000 1,000

239py 2.41 x 10* years | Alpha (a)/Gamma (y) | 100 20

05y 28.6 years Beta (B-) 1,000 200
Notes:

Release criteria are to be applied according to Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM) (U.S. Environmental Protection Agency et al., 2000) guidelines as established in the Final Basewide
Radiological Removal Action, Action Memorandum—Revision 2006, Hunters Point Shipyard, San Francisco, California
(U.S. Department of the Navy, 2006).

05y strontium-90

187Cs cesium-137

226Rg raduim-226

239py plutonium-239

dpm/100 cm?2  disintegration per minute per 100 square centimeters
ROC radionuclide of concern

References:

U.S. Department of the Navy, 2006, Final Basewide Radiological Removal Action, Action Memorandum—Revision
2006, Hunters Point Shipyard, San Francisco, California.

U.S. Environmental Protection Agency, U.S. Nuclear Regulatory Commission, and U.S. Department of Energy, 2000,
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), NUREG 1575, EPA 402 R 97 016,
DOE/EH 0624, Revision 1, Washington, D.C.
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Table 2: Survey Unit Designations for Finger Piers

inger Pier urvey of horizonta
4 Ship Berths 23-28 surfaces of Finger Pier 1
7,166 m? (Figure 4)
Finger Finger Pier 2/ Survey of horizontal
Piers 5 Ship Berths 30-35 | Class 2 100 percent | 25 percent | surfaces of Finger Pier 2
7,996 m? (Figure 5)
Finger Pier 3/ Survey of horizontal
6 Ship Berths 37-42 surfaces of Finger Pier 3
3,161 m? (Figure 6)
Notes

HRA Section 8.3.7.2 (Naval Sea Systems Command, 2004) states the current potential for contaminated media as low
or none. As defined in the HRA, a low potential categorization for media contamination indicates that the
contamination potential is remote. The Parcel F finger piers scoping survey was designed to meet the requirements of
a Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) (U.S. Environmental Protection Agency et
al., 2000) Class 2 final status survey in the Final Revision 2, Radiological Scoping Surveys Work Plan, Parcel F
Structures, Hunters Point Naval Shipyard, San Francisco, California (Aptim Federal Services, LLC, 2019).

HRA Final Historical Radiological Assessment Volume II, History of the Use of General Radioactive
Materials, 1939-2003, Hunters Point Shipyard, San Francisco, California
m? square meter
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Table 2: Survey Unit Designations for Finger Piers (continued)

References:

Aptim Federal Services, LLC, 2019, Final Revision 2, Radiological Scoping Surveys Work Plan, Parcel F Structures,
Hunters Point Naval Shipyard, San Francisco, California, May.

Naval Sea Systems Command, 2004, Final Historical Radiological Assessment Volume I, History of the Use of
General Radioactive Materials, 1939-2003, Hunters Point Shipyard, San Francisco, California, August 31.

U.S. Environmental Protection Agency, U.S. Nuclear Regulatory Commission, and U.S. Department of Energy, 2000,
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), NUREG 1575, EPA 402 R 97 016,
DOE/EH 0624, Revision 1, Washington, D.C.
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Table 3: Field Survey Instrumentation

Dose Rate Nal(Tl) Scintillation 3 . Ludlum 19 N/A
2.7 g/lcm® aluminum
er 2
Beta-Gamma Geiger-Muller Survey 15 cm 5 . Ludlum 3 Ludlum 44-9
Instrument 0.3 mg/cm# mica
Gamma Nal(Tl) Scintillation | 5 inch > 3-inch length Ludlum 2221 | Ludium 44-20
2.7 g/lcm® aluminum
Gamma Nal(Tl) Scintillation 4-inch x 4-inch x 16-inch length | pq 70 RSX-1
2.7 g/cm? aluminum
Nal Spectrometer 1.5-inch diameter x 1.5-inch Canberra
Gamma . e length N/A
(Nuclide Identification) 3 . InSpector 1000
2.7 g/cm® aluminum
Floor Monitor
Alpha/Beta Scan Gas Flow Proportional | Large Area (584 cm?) Ludlum 2360 Ludlum 43-37
0.8 mg/cm? mylar
2
Alpha/Beta Static | Gas Flow Proportional | -2/9¢ Area (584 cm?) Ludlum 2360 Ludlum 43-37
0.8 mg/cm* mylar
Alpha/Beta Swipes | Dual Phosphor 2-inch (5.1 cm) diameter Ludlum 2929 | Ludlum 43-10-1
Scintillation 0.4 mg/cm? mylar
Notes:
cm centimeter
cm? square centimeter
glem?® gram per cubic centimeter
mg/cm? milligram per square centimeter
N/A not applicable
Nal sodium iodide
Nal (TI) sodium iodide (thallium-doped)
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Table 4: Calculated Minimum Detectable Concentrations for Field Instrumentation

Alpha and Beta Surface Scan—sequential six-second static counts (Section 3.4.4)
2360/43-37 278586/PR178371  [-Eoneisie cdEha I3l s > X 54 253
2360/43-37 215271/PR216985 ggﬂg:::: gleptza §§'11_3 jg 8:1 8:%3 223 ;33
2360/43-37 220263/PR216985  -conorete | Alpha ?,1627.5 o > 5308 254 307
2360/43-37 278604/PR190617  |-EONSISie L CMENE g0 g > X 254 309
2360/43-37 245779/PR190618 gggz::: gg)tga 5;52_2 38 8:1 8:22? 223 ;3?
2360/43-37 275739/PR302114  [-onorete LAlEha :1"’,40'21 ~ s > X = 321
2360/43-37 220242/PR124946 ~ |Conorete jApha 272 2 > X 254 507
Alpha and Beta Static Measurements (Section 3.4.5)
2360/43-37 278586/PR178371 gggz::t: gftza ;264.8 38 § 8:(1)83 223 23
Concrete | Alpha 23.1 40 2 0.074 584 30
2360/43-37 215271/PR216985 fﬂ‘;?;rete 2?;% 2731 3 38 ; 8:;?2 222 ?é
Metal | Beta 416.5 40 2 0.192 584 45
2360/43-37 220263/PR216985 ggzz:z: gleptza ?,10'37.5 38 § 8;%2 223 22
2360/43-37 278604/PR190617  |-onorete LAleha 200 2 2 X 254 =
2360/43-37 245779/PR190618  ~EOnCete ARha. | ELE g 2 0907 251 54
2360/43-37 275739/PR302114 gggz::: gg)tga ?,4621 ~ 38 ; 8:%2 223 SS
2360/43-37 200242/PR124946 | Zo0rete  Apha (272 s : X 54 54
Alpha and Beta Smears (Section 3.4.6)
2929/43-10-1 155577/PR157789 gﬂii gleptza 2'71_1 18 1 8:22 188 %
Page 1 of 2 DCN: APTM-0006-4550-0108
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Table 4: Calculated Minimum Detectable Concentrations for Field Instrumentation (continued)

Notes:
a Background count rate based on actual field measurements on concrete.

b Background count time and total number of background counts for the 2360/43-37 are based on 20 separate 2-minute counts in the reference background area, and for the 2929/43-10-1 are based
on a daily 10-minute instrument background check.

° Total efficiency equals instrument efficiency times surface efficiency. The efficiencies provided were measured in the field.

cm? square centimeter

cpm count per minute

dpm/100 cm?2  disintegration per minute per 100 square centimeters
MDC minimum detectable concentration

min. minute
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Table 5: Reference Background Area Summary Statistics

Alpha Beta Field Instrumentation
Alpha Concrete 20 7.5 24.0 15.4 3.8 50 dpm/100 cm?
Beta 20 729.0 799.5 760.8 19.5 500 dpm/100 cm?
2360/43-37 278586/PR178371 Alpha Metal 20 3.0 7.5 4.9 1.4 50 dpm/100 cm?
Beta 20 395.0 463.5 436.8 19.0 500 dpm/100 cm?
Alpha Concrete 20 16.0 32.0 23.1 3.6 50 dpm/100 cm?
Beta 20 819.0 914.0 871.3 27.8 500 dpm/100 cm?
2360/43-37 215271/PR216985 Alpha Metal 20 2.5 8.5 5.3 1.5 50 dpm/100 cm?
Beta 20 388.5 457.0 416.5 14.4 500 dpm/100 cm?
Alpha Concrete 20 25.0 40.5 31.2 4.0 50 dpm/100 cm?
Beta 20 1025.5 1131.0 1087.5 29.9 500 dpm/100 cm?
2360/43-37 220263/PR216985 Alpha Metal 20 7.5 19.5 13.0 3.3 50 dpm/100 cm?
Beta 20 675.5 758.5 721.9 20.8 500 dpm/100 cm?
Alpha Concrete 20 15.5 27.5 20.3 3.7 50 dpm/100 cm?
Beta 20 919.0 1,020.5 975.9 29.9 500 dpm/100 cm?
2360/43-37 278604/PR190617 Alpha Metal 20 1.0 6.5 3.5 1.4 50 dpm/100 cm?
Beta 20 568.5 649.5 569.0 23.7 500 dpm/100 cm?
Alpha Concrete 20 16.0 30.0 21.2 3.3 50 dpm/100 cm?
Beta 20 921.5 1056.5 995.2 34.7 500 dpm/100 cm?
2360/43-37 245779/PR190618 Alpha Metal 20 2.0 8.0 4.1 1.3 50 dpm/100 cm?
Beta 20 562.0 644.0 605.3 21.1 500 dpm/100 cm?
Alpha Concrete 20 21.5 44.5 34.5 5.4 50 dpm/100 cm?
Beta 20 1019.5 1103 1061.1 26.4 500 dpm/100 cm?
2360/43-37 275739/PR302114 Alpha Metal 20 7.5 15.5 10.6 2.1 50 dpm/100 cm?
Beta 20 665.5 735.5 694.3 19.3 500 dpm/100 cm?
Alpha 20 22.0 33.0 27.2 3.3 50 dpm/100 cm?
2360/43-37 220242/PR124946 Beta Concrete 20 834.0 914.0 871.4 221 500 dpm/100 cm?
Gamma Instrumentation
Gamma Concrete in Parcel C# 20 8,569 11,241 9,788 780 12,129
2221/44-20 176952/PR262403 Gamma | Metal 20 5,942 6,849 6,378 269 7,184
Gamma | Concrete Outside SU3 | 20 10,522 13,976 11,739 894 14,421 °
Notes:

2 The static IL for alpha and beta activity is 50 percent of the lowest release criterion in Table 1, and for gamma is the mean of 20 static measurements in the reference background area plus three
times the standard deviation.
b This was selected as the concrete reference background area for static gamma measurements due to its greater similarity to the concrete in SUs 4, 5, and 6.

dpm/100 cm?  disintegration per minute per 100 square centimeters

cpm count per minute
IL investigation level
SuU survey unit

Page 1 of 1 DCN: APTM-0006-4550-0108

ED_006061A_00000075-00127



Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Tables

This page intentionally left blank

DCN: APTM-0006-4550-0108

ED_006061A_00000075-00128



Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Tables

2221/44-20 176952/PR262403

: Gamma Static Summary Statistics

39 8,390 11,444 9,825 687 12,129
Notes:
cpm count per minute
IL investigation level
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Table 7: Alpha Beta Scan Summary Statistics

Alpha and Beta Surface Scan—sequential six-second static counts (Section 3.4.4)

4 32,721 Alpha -69.4 330.9 15.1 -0.8 49.2 2,229 127
32,721 Beta -817.7 588.9 27 .1 43.7 148.5 0 0

5 37,949 Alpha -69.4 264.2 4.9 -3.0 43.9 1,286 72
37,949 Beta -759.2 576.1 45.8 43.7 119.0 0 0

6 16,793 Alpha -69.4 267.3 1.3 -7.2 40.4 349 15
16,793 Beta -903.9 549.0 21.0 10.4 141.4 0 0

Notes:

a |L is defined as the most conservative (i.e., lowest) release criteria for alpha and beta activity provided in Table 1, which are 100 dpm/100 cm? and 1,000 dpm/100 cm?, respectively.

b This column represents measurements that exceeded both the release criteria and the instrument MDC listed in Table 4.

dpm/100 cm?
IL
MDC

disintegration per minute per 100 square centimeters
investigation level
minimum detectable concentration
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Tables

Table 8: Alpha Beta Systematic Static Summary Statistics

Alpha and Beta Systematic (two-minute) Static Measurements (Section 3.4.5)

4 54 Alpha -32.7 10.1 -15.5 -18.8 12.0 0 0
54 Beta 294 352 167 161 42.0 0 0
5 54 Alpha -23.4 71.44 18.7 19.4 17.3 2 0
54 Beta -153 -12.7 -74.6 -72.7 32.7 0 0
6 61 Alpha -33.0 52.6 5.30 6.64 20.2 1 0
61 Beta 19.6 256 152 156 55.5 0 0

Notes:

2 |L is defined as 50 percent of the release criteria for alpha and beta activity.
b Release criteria for alpha and beta activity are 100 dpm/100 cm? and 1,000 dpm/100 cm?, respectively.

dpm/100 cm?
IL

disintegration per minute per 100 square centimeters

investigation level
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Tables

Table 9: Alpha Beta Biased Static Summary Statistics

Alpha and Beta Biased (two-minute) Static Measurements (Section 3.4.5)
4 40 Alpha -48.5 48.3 -4.02 -0.24 32.6 0 0
40 Beta -248 110 -60.3 -25.0 123 0 0
5 38 Alpha -34.2 60.5 2.47 -0.71 27.9 2 0
38 Beta -124 49.3 -49.3 -53.9 40.8 0 0
6 33 Alpha -50.6 28.6 -9.41 -3.32 22.2 0 0
33 Beta -315 853 106 40.2 320 5 0
Notes:
2 |L is defined as 50 percent of the release criteria for alpha and beta activity.
b Release criteria for alpha and beta activity are 100 dpm/100 cm? and 1,000 dpm/100 cm?, respectively.
dpm/100 cm?  disintegration per minute per 100 square centimeters
IL investigation level
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Tables

Table 10: Alpha Beta Systematic Smear Summary Statistics

Alpha and Beta Systematic Smear Measurements (Section 3.4.6)
4 54 Alpha 0.00 9.07 0.56 0.00 1.67 0
54 Beta -36.7 47.2 -1.50 -5.24 19.1 0
5 54 Alpha 0.00 3.02 0.45 0.00 1.08 0
54 Beta -42.5 12.6 -12.5 -11.0 14.3 0
6 61 Alpha 0.00 3.02 0.30 0.00 0.91 0
61 Beta -48.0 43.8 -1.20 -0.79 17.3 0
Notes:
@ Release criteria for alpha and beta activity are 100 dpm/100 cm? and 1,000 dpm/100 cm?, respectively.
dpm/100 cm?  disintegration per minute per 100 square centimeters
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Tables

Table 11: Alpha Beta Biased Smear Summary Statistics

Alpha and Beta Biased Smear Measurements (Section 3.4.6)
4 40 Alpha 0.00 3.00 0.60 0.00 1.20 0
40 Beta -37.0 32.0 -2.50 -1.80 14.6 0
5 38 Alpha 0.00 3.00 0.30 0.00 0.90 0
38 Beta -28.8 341 -4.30 -5.50 17.6 0
6 20 Alpha -0.30 5.74 0.15 -0.30 1.48 0
20 Beta -12.8 65.8 19.4 14.7 20.1 0

Notes:

@ Release criteria for alpha and beta activity are 100 dpm/100 cm? and 1,000 dpm/100 cm?, respectively.

dpm/100 cm?  disintegration per minute per 100 square centimeters
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Tables

Table 12: Sample Summary Statistics

F-SU4-B04-S001 4 Concrete | Biased -0.02 U 0.07 0.90 0.04 0.00 U 0.01 0.04 U 0.06
F-SU5-B05-S001 5 Concrete | Biased -0.09 U 0.10 0.75 0.07 0.02 0.02 -0.05 U 0.06
F-SU5-B10-S001 5 Concrete | Biased -0.05 U 0.06 0.31 0.21 0.00 U 0.02 -0.05 U 0.06
F-B01-S001 6 Concrete | Composite 0.05 U 0.07 0.42 0.07 -0.01 U 0.01 0.03 U 0.06
F-B01-S002 6 Concrete | Composite 0.01 U 0.07 0.73 0.10 0.00 U 0.01 0.03 U 0.07
Average -0.02 0.62 0.00 0.00
Median -0.02 0.73 0.00 0.03
Standard Deviation 0.06 0.25 0.01 0.05
Maximum 0.05 0.90 0.02 0.04
Minimum -0.09 0.31 0.01 -0.05
Notes:

a Sample type refers to whether the sample was collected at a systematic location or biased location.
b In accordance with the sampling and analysis plan (Appendix A to the Final Revision 2, Radiological Scoping Surveys Work Plan, Parcel F Structures, Hunters Point Naval Shipyard, San Francisco,
California [Aptim Federal Services, LLC, 2019]), samples were analyzed for total beta strontium.

%0Sr
1370
226R
239py,
240p,
MDL
U

References:
Aptim Federal Services, LLC, 2019, Final Revision 2, Radiological Scoping Surveys Work Plan, Parcel F Structures, Hunters Point Naval Shipyard, San Francisco, California, May.

strontium-90
cesium-137
radium-226
plutonium-239
plutonium-240

minimum detection limit
analyte not detected at or above the MDL
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Appendix B
FIELD CHANGE REQUEST FORM
Contract No.: CTO No.: Field Change Request Form No.:
N62473-17-D-0006 N6247317F4550 003
Location: Date:
Parcel F, Hunters Point Naval Shipyard August 26, 2019
Document Title: NIRIS Document #:

Final Revision 2, Radiological Scoping Surveys Work Plan, Parcel F N/A
Structures, Hunters Point Naval Shipyard, San Francisco, California,
May 2019, DCN: APTM-0006-4550-0025.R2/F

RE: Drawing No.: Not Applicable Title
Specification Section Not Applicable Title
Other

Description (items involved, submit sketch, if applicable)

This field change request revises Work Plan Sections 5.5 and 5.4.5. The revisions clarify field work procedures
and provide consistency throughout the document.

Reason for Change

Work Plan Section 5.5 is revised to be consistent with the original intent for APTIM’s subcontractor to use their
procedures when operating their instruments. The need for the clarification arose following a third-party quality
assurance (QA) surveillance on August 19, 2018. Per the Work Plan, the Navy’s third-party QA contractor
expected APTIM's subcontractor to follow APTIM’s procedure to conduct functional testing on their RS-700
equipment. This FCR corrects the Work Plan to be consistent with field procedures.

Work Plan Section 5.4.5 is revised to be consistent with Work Plan Section 5.3.3, which correctly states the
investigation levels (ILs) for each instrument (i.e., RS-700 system and the 3-inch by 3-inch sodium iodide [Nal]
detector) will be established as the mean of the survey data plus three standard deviations.

Recommended Disposition (submit sketch, if applicable)
Section 5.5, Survey Instrumentation, second paragraph is revised as follows (revisions are underlined):

“APTIM operational procedures included in the RPP or equivalent subcontractor procedures, reviewed and
approved by APTIM, will be used for all field instruments to verify the equipment is operating properly and
used correctly in the field to produce accurate and reliable data.”

Section 5.4.5, Step Five—Develop a Decision Rule, first bullet is revised o be consistent with Section 5.3.3 as
follows (revisions are underlined):

¢ “The Il for gamma scan measurements is the mean of the survey data plus three standard
deviations.”
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FIELD CHANGE REQUEST FORM

Appendix B

Contract No.:
N62473-17-D-0006

CTO No.:
N6247317F4550

001

Field Change Request Form No.:

Additional Details

None

Estimate of contract cost or time charge (if any)

Will this change result in a contract cost or time change?

[ Yes X No

Prepargr (signature) Date Preparer's Title @:}g\al ad (Signature) Date
g 8/26/19 | Project Manager - g’“«” PO 8/26/19
Disposition
Approved
1 Not approved (give reason):
Engineer (signature) (if engineering related) Date Project Manager (signature) Date
N/A
8/26/19
O Comments (attached) 0 No Comments [0 Comments (attached) No Comments
Navy RASO (signature) Date QC Manager (signature) Date
N/A 8/26/19
// ! .- - ‘45/
1 Comments (attached) [J No Comments %Qza A -
Navy RPM (signature) Date NAVFAC SW QAO (signature) Date
Digitally signed by
HOWARD.LESLIE. HOWARD.LESLIE.ANN.15127641 N/A
65
ANN.1512764165 Date: 2019.10.01 06:03:50 -07'00"
[0 Comments (attached) 0 No Comments [0 Comments (attached)d No Comments
Attachments:
N/A
Distribution:
Project File
Copy to Site File
Project Manager
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FIELD CHANGE REQUEST FORM
Contract No.: CTO No.: Field Change Request Form No.:
N62473-17-D-0006 N6247317F4550 004
Location: Date:
Parcel F, Hunters Point Naval Shipyard September 26, 2019
Document Title: NIRIS Document #:

Final Revision 2, Radiological Scoping Surveys Work Plan, Parcel F N/A
Structures, Hunters Point Naval Shipyard, San Francisco, California,
May 2019, DCN: APTM-0006-4550-0025.R2/F

RE: Drawing No.: Not Applicable Title
Specification Section Not Applicable Title
Other

Description (items involved, submit sketch, if applicable)

This field change request revises Work Plan Section 5.3.2. The revision includes additional methods to
determine appropriate concrete reference background areas.

Reason for Change

The Final Revision 2 Work Plan states reference data will be collected in similar matrix (i.e., concrete pad) and
if needed, additional reference areas may be established with the approval of the Navy. A Navy-approved
concrete reference area located on Parcel C was initially used as the concrete reference area; however, data
collected to date have shown that this reference area is not appropriate for the Finger Piers.

The background reference area is a geographical area from which representative radioactivity measurements
are performed for comparison with measurements performed in an impacted area. According to MARSSIM, a
site background area should have similar physical, chemical, geological, radiological, and biclogical
characteristics as the survey unit being evaluated, but has not been identified as impacted. The Conceptual
Site Model (CSM) for the Finger Piers is based on potentially radiologically contaminated ships coming into
contact with the Finger Piers by berthing along the piers. Widespread radiclogical contamination is not
included in the CSM and is not expected. Finger Pier alpha/beta scan results to date are not consistent with
the CSM and indicate the current background reference area is not appropriate. Therefore, the recommended
action is to scarify/scabble a selected portion of the Finger Pier for use as the Figure Pier reference
background area. Based on the CSM, any potential radiological contamination is on the surface of the piers,
and scabbling the top surface will create a non-impacted underlying surface with the same concrete
characteristics.
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Contract No.: CTO No.: Field Change Request Form No.:
N62473-17-D-0006 N6247317F4550 004

Recommended Disposition (submit sketch, if applicable)
Section 5.3.2, Concrete Background Areas, is revised to include the following paragraph:

“If an appropriate concrete background reference area cannot be located at HPNS, a section of the pier
surface will be scabbled to create a new, non-impacted surface of similar material. The surface will be
scabbled to approximately V2 to %-inch below the current surface. Scans, statics and concrete laboratory
samples will be collected before and after scabbling and the information will be provided in the report.”

Additional Details

None

Will this change result in a contract cost or time change? [ Yes X No

Estimate of contract cost or time charge (if any)

Preparer (signature) Date Preparer's Title ad (Signature) Date
b 9/26/19 Project Manager A 9/26/19
Disposition
X Approved
] Not approved (give reason):
Engineer (signature) (if engineering related) Date Project Manager (signature) Date
N/A
9/26/19
[0 Comments (attached) [0 No Comments O Comments (attached) No Comments
Navy RASO (signature) Date QC Manager (signature) Date
N/A 9/26/19
’4/\ ~ _ /7
1 Comments (attached) [0 No Comments P
Navy RPM (signature) Date NAVFAC SW QAO (sighature) Date
HOWARD.LESLIE.AN Digttally signed by N/A
HOWARD.LESLIE.ANN.1512764165
N.1512764165 Date: 2019.10.01 06:03:00 -07'00"
0 Comments (attached) [0 No Comments [0 Comments (attached)d No Comments
Distribution:
Project File
Copy to Site File
Project Manager
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FIELD CHANGE REQUEST FORM

Contract No.: CTO No.: _Field Change Request Form No.;
N62473-17-D-0006 NB247317F4550 0086

Location: » : Date:

Parcel F, Munters Point Naval Shipyard November 12, 2018

Document Title: NIRIS Document #:

Final Revision 2, Radiclogical Scoping Surveys Werk Plan, Parcel F | N/A
Structures, Hunters Point Naval Shipyard, San Francisco, California,
May 2019, DCN: APTM-00068-4560-0025.R2/F

'RE: Drawing No.: Not Applicable Title
Specification Section Not Applicable Title
Other _

Description (items invelved, submit sketch, if applicable)

This field change request revises Work Pian Sections 5.5.2 and 5.8, The revision includes additionai methods.
to assess follow-up locations via gamnia spectral analysis,

Reason for Change

The Final Revision 2 Work Plan states that the RS-700 may be used to assess follow-up locations, using a 1-
minute or greater static count and spectral analysis o compare the activily at a specific peint to background.
There are several lacations that reguire follow-up gamma static: measurements afterthe gamma scans
‘exceeded the scan investigatiori level. Some of these gamma static measurements also exceed the gamma
static investigation level, and, therefore, require further-investigation. Sections 5.5.2 and 5.6 of the Work Plan
state that the RS-700 may be used, Some of the locations are located on vertical walls. and are not accessible
to the RS-700, Therefore, the Work Plan is revised to also allow these static count and spectral analysis 1o be
performed with a Nal Spectrometer, specifically a Canberra Inspector 1000, o equivalent. This indtrument is
already listed as anvinstrument in Table 4 of the Work Plan.

Recommendead Disposition (submit sketch; if applicablé}
Section 5.5.2, Gamma Instrumentation, third paragraph, is revised as follows (revisions are underlined);

“The RS-700_or equivalent detector (i.e., Canberra Inspector 10003, may also be used to assess follow-up
locations, using a 1-minute or greater static count and spectral analysis to compate the activity at a
specific point to backgraund. In this.case, the net spectrum will be plotted and the critical levels assessed
for ROC-specific energy ranges to determine if there is any activﬁi_ty present above background. Critical
levels, as defined in the MARSSIM Section 8.7.1, represent threshaolds above which net counts are:
statistically greater than background (EPA et al., 2000). If static measurements callected using the RS-700
or eguivalent detector identify any elevated locations, biased samples may be collected.

Section 5.8, Gamma Instrumentation, fifth paragraph, is revised as follows (revisions are underlined):

“The RS-700, of equivalent detector (i.e.. Canberra Inspector 1000), may also be used to assess follow-up
locations, using a T-minute or-greater static count and spectral analysisftc compare the activity at a
spacific peint to background. In this case, the net spectrum will be plotted and the critical levels assessed
for ROC-specific energy ranges to detérming if there is any activity present above background. Critical
levels, as defined in the MARSSIM Section 6.7.1, represent thresholds above which net counts are
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FIELD CHANGE REQUEST FORM
Contract No.: CTO No.i 'Field Change Request Form No.:
N62473-17-D-0006 NG247317F4550 006
statistically greater than background (EPA et al., 2000). If static measurements collected using the RS-700
or equivalent detector identify any elevated locations, biased samples may be collected.
Additional Details
None
Will this change result in a contract cost or fime change? Yes & No
Estimate of contract cost or time charge (if any)
Preparer (signature) Date Preparer's Title '@;\:ﬁal zad (Signature) Date
b bende 111218 | Project Manager X g"ﬂ“\& ' 11/22/19
Disposition
4 Approved
I Not.approved {(give reason);
Engineer (signature) {(if engineeting. related) Date Project Manager (signature) Date
N/A. c Tk
Fn e R 1111219
1 Comments (aitached) O No Commaents [ Comments (attached) No Comments
Navy RASO (signature) Date QC Manager {signature} Date
N/A o 7/ 11112119
1 Comments (attached} {1 No Commaenis _ . . _
' ' [ Comments (atiashed) X No Commerits
Navy RPM,. (signaiure} Date NAVFAC SW QAC {sighaturs) Date
_ % /@/ N/A
3 Comments (:attachedi NND Commients M Comments (attached) No Comments
Distribution:
Project File
Copy to Site File
Project Manager
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Photograph 2: Workers clearing a pathway to the finger piers—August 15, 2019
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Photograph Log

Photograph 3: Condition of SU-6 at the beginning of work activities—August 15, 2019

Photograph 4: Condition of SU-6 at the beginning of work activities—August 15, 2019
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Photograph 5: Performing Alpha/beta Surveys in SU-6—August 19, 2019

Photograph 6: Covered open holes with plywood—August 19, 2019
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Photograph Log

Photograph 7: Gamma scans on the finger piers of SU-6—August 19, 2019

Photograph 8: Conducting alpha/beta scans of SU-6—August 20, 2019
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Photograph 9: Walking SU-4, 5, and 6 with GPS unit—August 20, 2019

-

Photograph 10: Alpha/beta scanning of SU-6—August 21, 2019
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Photograph Log

Photograph 11: Marking out systematic sample locations and collecting smears—August
21, 2019

Photograph 12: Alpha/beta scanning of SU-6—August 22, 2019
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Photograph 13: Collecting static measurements at systematic locations in SU-6—August

22, 2019

=
Photograph 14: SU-5 cleared of debris—August 22, 2019
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Photograph 15: Alpha/beta surveys—August 26, 2019
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Photograph Log

Photograph 17: Covered open holes with plywood on SU-5—August 27, 2019

Photograph 18: Collecting static measurements at systematic locations in SU-5—August
27, 2019

C-11
ED_006061A_00000075-00163



Radiological Scoping Survey Report

Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA

Appendix C

Photograph Log

Photograph 19: Collecting static measurements at systematic locations in SU-5—August
27, 2019

Photograph 20: Conducting alpha/beta surveys of SU-5—August 28, 2019
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Photograph 21: Conducting alpha/beta surveys of SU-5—August 28, 2019

Photograph 22: Water rescue equipment staged near workers on SU-5—August 29, 2019
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Photograph Log

Photograph 23: Conducting alpha/beta surveys of SU-5—August 30, 2019

Photograph 24: Conducting alpha/beta surveys of SU-5—September 03, 2019

C-14
ED_006061A_00000075-00166



Radiological Scoping Survey Report

Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA

Appendix C

Photograph Log

Photograph 25: Gamma scans of SU-5—September 03, 2019

Photograph 26: Conducting alpha/beta surveys of SU-5—September 4, 2019
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Photograph 27: Cleaning SU-5 to conduct surveys—September 4, 2019
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Photograph 29: Preexisting condition of SU-4—September 5, 2019

Photograph 30: Pre-existing condition of SU-4—September 5, 2019
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Photograph 31: Condition of SU-4 at the beginning of work activities—September 5, 2019

S

Photograph 32: Alpha/beta scans of SU-5—September 6, 2019
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Photograph 33: Alpha/beta surveys of accessible grates of SU-6—September 6, 2019

Photograph 34: Alpha/beta surveys of accessible grates of SU-6—September 6, 2019
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Photograph 35: Alpha/beta scans of SU-5—September 9, 2019

Photograph 36: Alpha/beta scans of SU-5—September 9, 2019
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Photograph 38: Alpha/beta surveys of accessible grates in SU-6—September 9, 2019
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Photograph 40: Alpha/beta scans of SU-5—September 10, 2019
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Photograph Log

Photograph 41: Alpha/beta surveys of accessible grates on SU-5—September 10, 2019

Photograph
42: Alpha/beta surveys of accessible grates on SU-5—September 10, 2019
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Photograph 44: Alpha/beta scans of accessible grates and manholes in SU-5—September
11, 2019
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Photograph 45: Alpha/beta scans of accessible grates and manholes in SU-5—September
11, 2019

Photograph 46: Alpha/beta surveys of SU-5—September 12, 2019
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Photograph 47: Gamma walkover survey of SU-4—September 12, 2019

Photograph 48: Alpha/beta surveys of SU-5—September 13, 2019
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Photograph 49: Emergency water rescue equipment staged near workers—September 13,
2019

Photograph 50: Alpha/beta surveys of SU-5—September 16, 2019
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Photograph 51: Covered open holes on the finger piers—September 17, 2019

Photograph 52: Alpha/beta surveys of SU-5—September 17, 2019
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R

Photograph 53: Water rescue equipment staged on SU-5—September 18, 2019

Photograph 54: Alpha/beta surveys of SU-5—September 18, 2019
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Photograph 56: Alpha/beta surveys of SU-4 accessible grate areas—September 20, 2019
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Photograph 57: Alpha/beta surveys of SU-5—September 20, 2019

Photograph 58: Alpha/beta surveys of SU-4—September 23, 2019
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Photograph 59: Opening manhole on SU-4—September 24, 2019

Photograph 60: Static measurement of manhole in SU-4—September 24, 2019
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Photograph 62: Alpha/beta scanning of SU-4—September 26, 2019
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Photograph 64: Collecting gamma statics in SU-5—September 27, 2019
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Photograph 65: Alpha/beta scanning of SU-4—September 27, 2019

g

Photograph 66: Alpha/beta scanning on accessible grates in SU-4—September 30, 2019
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Photograph 67: Alpha/beta scanning on accessible grates in SU-4—September 30, 2019

Photograph 68: Alpha/beta scanning of SU-4—September 30, 2019
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Photograph 70: Scabbling concrete surface on SU-6—October 2, 2019
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Photograph 72: Concrete sample collected from SU-6—October 2, 2019
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Photograph 74: Alpha/beta scans of SU-4—OQOctober 17, 2019
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Photograph 75: Alpha/beta scans of SU-4—October 17, 2019

Photograph 76: Air monitoring during concrete sampling—October 24, 2019
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Photograph 77: Concrete sampling of SU-5—October 24, 2019

Photograph 78: Concrete sampling of SU-5—October 24, 2019
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Photograph 80: Gamma static survey of SU-5—November 14, 2019

C-42
ED_006061A_00000075-00194



Radiological Scoping Survey Report

Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA

Appendix C

Photograph Log

Photograph 81: Preparing to perform follow-up scans on SU-6—March 10, 2020

Photograph 82: Plywood and sandbag coverings visible over holes on SU-4—March 10,
2020
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Photograph 83: Setting up equipment to perform follow-up scans on SU-4 (manholes
were not entered)—March 11, 2020
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ALPHA-BETA
REFERENCE AREA BACKGROUND DATA

2360 SN278586/ 43-37 PR178371

1 48 1529 9 815
2 15 1585 11 839
3 29 1511 6 898
4 25 1515 7 830
5 26 1560 7 790
6 31 1512 13 873
7 30 1549 10 894
8 34 1470 10 817
9 39 1502 8 895
10 40 1505 14 873
11 24 1497 6 909
12 26 1482 8 895
13 33 1549 9 927
14 33 1508 15 897
15 31 1458 7 916
16 24 1486 9 901
17 26 1575 12 874
18 28 1599 9 867
19 30 1490 11 856
20 44 1549 14 907

Summary Statistics (in disintegrations per minute per 100 square centimeters [dpm/100

cm2])

Appendix D
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ALPHA-BETA
REFERENCE AREA BACKGROUND DATA

M3

2360 SN215271/ 43-37 PR216985
584
120

2 824
3 827
4 860
5 8 830
6 10 843
7 9 777
8 10 914
9 14 816
10 11 836
11 15 803
12 7 798
13 10 845
14 7 850
15 7 837
16 8 860
17 13 828
18 12 839
19 10 816
20

Summary Statistics {in disintegrations per minute per 100 square centimeters [dpm/100
cm2])
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ALPHA-BETA

REFERENCE AREA BACKGROUND DATA

M5

360 SN220263/ 43-37 PR216985

584

120

1 62 21981 39 1517
2 65 2134 31 1490
3 61 2182 30 1463
4 50 2184 24 1407
5 68 2152 37 1475
6 58 2241 31 1466
7 70 2212 19 1427
8 53 2090 32 1442
9 81 2169 36 1433
10 60 2139 21 1411
11 69 2262 23 1490
12 65 2227 23 1380
13 51 2172 25 1403
14 65 2254 25 1430
15 62 2174 15 1351
16 67 2184 18 1426
17 52 2051 26 1473
18 52 2051 23 1443
19 67 2201 24 1479
20 70 2228 18 1418

Appendix D
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ALPHA-BETA
REFERENCE AREA BACKGROUND DATA

M6

2360 SN278604/ 43-37 PR190617
584
120

2 1873
3 1866
4 1954
5 1902
6 2026
7 1954
8 1889
9 2041
10 2008 8
11 1838 10
12 1924 13
13 1988 5
14 1976 4
15 1973 2
16 2032 3
17 1920 8
18 1955 9
19 2011 4
20 1908 4
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ALPHA-BETA
REFERENCE AREA BACKGROUND DATA

M7
2360 SN245779/ 43-37 PR190618
584
120

1 35 1843 16 1286
2 40 1904 8 1252
3 40 2019 9 1288
4 46 1943 4 1217
5 39 1911 9 1265
6 40 1978 7 1242
7 32 2056 5 1199
8 38 1947 9 1167
9 42 2004 8 1201
10 44 1933 8 1194
11 45 2038 10 1224
12 52 1963 10 1180
13 49 2013 7 1233
14 49 2020 4 1173
15 43 1938 11 1124
16 40 2113 9 1219
17 41 2084 8 1171
18 60 2037 6 1216
19 40 2090 7 1186
20 32 1974 7 1175

Summeary Statistics (in disintegrations per minute per 100 square centimeters
[dpm/100 cm2])

Appendix D
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REFERENCE AREA BACKGROUND DATA

ALPHA-BETA

M8

2360 SN275739/ 43-37 PR302114

584

120

1 72 2064 22 1376
2 62 2100 19 1331
3 70 2107 28 1342
4 43 2061 20 1470
5 64 2089 21 1384
6 65 2129 15 1435
7 81 20398 24 1417
8 77 2089 16 1389
9 68 2096 16 1387
10 65 2128 17 1396
11 84 2145 25 1383
12 78 2098 23 1471
13 89 2101 18 1416
14 62 2181 25 1389
15 51 2199 20 1338
16 63 2174 20 1364
17 68 2206 16 1395
18 75 2188 23 1355
19 66 2195 31 1356
20 75 2051 24 1379

Summary Statistics {in counts per minute [cpm]}
10155 b65.5

Summary Statistics (in disintegrations per minute per 100 square centimeters

T T

[dpm/100 em2])

Appendix D
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ALPHA-BETA
REFERENCE AREA BACKGROUND DATA

M9

2360 SN220242/ 43-37 PR124946
584
120

2 1739
3 1668
4 1782
5 1717
6 1695
7 1828
8 1751
9 1817
10 1698
11 1763
12 1717
13 1771
14 1792
15 1777
16 1765
17 1710
18 1736
19 1688
20 1697

Summary Statistics (in disintegrations per minute per 100 square centimeters
[dpm/100 cm2])
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Gamma Static Reference Background Area (RBA)

(SN176952)

(PR262403)

1 11,356 6,049
2 11,537 6,524
3 11,291 6,495
4 10,696 6,443
5 11,570 6,580
6 12,584 6,202
7 11,897 5,947
8 12,061 6,125
9 13,357 6,551
10 12,503 6,699
11 13,976 6,095
12 12,206 6,613
13 11,713 6,618
14 10,526 6,189
15 10,813 6,053
16 10,522 6,433
17 11,853 6,419
18 11,818 5,942
19 11,018 6,521
20 11,485 6,849

D-10
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)

Caounting Instrument: 2929 Detector: 43-10-1 Calibration Date:| 2/20/2019
Serial #: 155577 Serial #: PR157789 12 month calibration: OK
Detector Active Area or Area Covered by Smear (cmz): 100
Control Chart
Original Source Source Required MDA Contrgl Chart & Daily Control Chart Control Cso;;r'glei:(a;rt Control Chart
- L . Decayed 2. | & Daily Bkg Source- | bkg Average | Chart bkg 1 ) source 1
Eﬁxcxe?ncy Source Source | Activity (BPM) | Source Creation Activity (DPM/100cm®) | e Sample @B com | sigma, opm Average o/p sigma, cpm
(fraction) | Nuclide | Number Date Tiz (yr) Count Time cpm
Alpha 0.3309 | Th-230 | M6-837 5,521 6/16/2015 7.54E+04 5,521 20 10 1 0.19 0.13 1767.9 53.07
Beta 0.3815 | Tc-99 M6-836 5,976 6/16/2015 2.11E+05 5,976 200 10 1 44.30 3.05 1473.3 49.29
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate {cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fail o MDA | p MDA H.P. Technician
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) [MDA B (dpm)} OK? OK? Technician Initials
8/13/2019 2 399 1801 1513 0.2 39.9 1800.8 1473.1 PASS PASS PASS PASS 13.73 65 Yes Yes BB
8/13/2019 0 416 1765 1476 0.0 41.6 1765.0 14344 PASS PASS PASS PASS 9.07 66 Yes Yes BB
8/14/2019 0 439 1773 1551 0.0 43.9 1773.0 15071 PASS PASS PASS PASS 9.07 68 Yes Yes BB
8/14/2019 2 466 1754 1568 0.2 46.6 1753.8 15214 PASS PASS PASS PASS 13.73 70 Yes Yes BB
8/15/2019 1 454 1743 1463 0.1 454 17429 1417.6 PASS PASS PASS PASS 12.36 69 Yes Yes BB
8/15/2019 0 451 1755 1552 0.0 45.1 1755.0 1506.9 PASS PASS PASS PASS 9.07 69 Yes Yes BB
8/16/2019 0 433 1733 1501 0.0 433 1733.0 1457.7 PASS PASS PASS PASS 9.07 67 Yes Yes BB
8/16/2019 0 399 1813 1453 0.0 39.9 1813.0 1413.1 PASS PASS PASS PASS 9.07 65 Yes Yes BB
8/19/2018 1 462 1738 1562 0.1 46.2 1737.9 1515.8 PASS PASS PASS PASS 12.36 69 Yes Yes BB
8/19/2019 2 420 1788 1490 0.2 42.0 1787.8 14480 PASS PASS PASS PASS 13.73 66 Yes Yes BB
8/20/2019 3 451 1752 1596 0.3 45.1 1751.7 1550.9 PASS PASS PASS PASS 14.78 69 Yes Yes BB
8/20/2019 0 477 1822 1623 0.0 477 1822.0 1575.3 PASS PASS PASS 9.07 70 Yes Yes BB
8/20/2019 0 477 1822 1549 0.0 47.7 1822.0 1501.3 PASS PASS PASS PASS 9.07 70 Yes Yes BB
8/21/2019 0 433 1759 1557 0.0 43.3 1759.0 1513.7 PASS PASS PASS PASS 9.07 87 Yes Yes BB
82172019 0 441 1812 1588 0.0 441 1812.0 1543.9 PASS PASS PASS PASS 9.07 68 Yes Yes BB
8/22/2019 1 453 1843 1584 0.1 45.3 1842.9 1538.7 PASS PASS PASS PASS 12.36 69 Yes Yes BB
8/22/2019 0 424 1811 1489 0.0 42.4 1811.0 1446.6 PASS PASS PASS PASS 9.07 87 Yes Yes BB
872372018 0 472 1766 1454 0.0 47.2 1766.0 1406.8 PASS PASS PASS PASS 9.07 70 Yes Yes BB
8/23/2019 3 462 1732 1504 0.3 46.2 17317 1457.8 PASS PASS PASS PASS 14.78 69 Yes Yes BB
8/26/2019 0 444 1743 1480 0.0 44.4 1743.0 1435.6 PASS PASS PASS PASS 9.07 58 Yes Yes BB
8/26/2019 1 390 1807 1550 0.1 39.0 1806.9 1511.0 PASS PASS PASS PASS 12.36 64 Yes Yes BB
82772018 0 426 1741 1552 0.0 426 17410 1509.4 PASS PASS PASS PASS 9.07 67 Yes Yes BB
8/27/2019 3 411 1760 1493 0.3 41.1 1759.7 1451.9 PASS PASS PASS PASS 14.78 66 Yes Yes B8
8/28/2019 0 454 1684 1524 0.0 454 1684.0 1478.6 PASS PASS PASS PASS 9.07 69 Yes Yes BB
8/28/2019 0 454 1791 1524 0.0 454 1791.0 1478.6 PASS PASS PASS PASS 9.07 69 Yes Yes BB
8/28/2019 0 431 1719 1543 0.0 43.1 1719.0 1499.9 PASS PASS PASS PASS 9.07 87 Yes Yes BB
8/29/2019 1 425 1770 1533 0.1 425 1769.9 1490.5 PASS PASS PASS PASS 12.36 67 Yes Yes BB
8/29/2019 0 423 1783 1495 0.0 42.3 1783.0 1452.7 PASS PASS PASS PASS 9.07 87 Yes Yes BB
8/30/2019 1 408 1788 1536 0.1 40.8 1787.9 1495.2 PASS PASS PASS PASS 12.36 66 Yes Yes BB
8/30/2018 0 393 1767 1451 0.0 39.3 1767.0 1411.7 PASS PASS PASS PASS 9.07 85 Yes Yes BB
9/3/2019 0 425 1774 1493 0.0 42.5 1774.0 1450.5 PASS PASS PASS PASS 9.07 67 Yes Yes BB
9/3/2019 1 422 1611 1454 0.1 42.2 1610.9 1411.8 PASS PASS PASS 12.36 67 Yes Yes BB
9/3/2019 1 422 1704 1454 0.1 422 1703.9 1411.8 PASS PASS PASS PASS 12.36 67 Yes Yes BB
9/4/2019 2 449 1764 1502 0.2 44.9 1763.8 1457 1 PASS PASS PASS PASS 13.73 58 Yes Yes BB
9/4/2019 0 420 1770 1481 0.0 42.0 1770.0 1439.0 PASS PASS PASS PASS 9.07 66 Yes Yes BB
97512019 1 436 1686 1456 0.1 436 1685.9 1412.4 PASS PASS PASS PASS 12.36 58 Yes Yes BB
9/5/2019 0 402 1759 1522 0.0 40.2 1759.0 1481.8 PASS PASS PASS PASS 9.07 65 Yes Yes B8
9/9/2019 2 418 1764 1568 0.2 41.8 1763.8 1526.2 PASS PASS PASS PASS 13.73 66 Yes Yes BB
5/9/2019 3 481 1770 1549 0.3 48.1 1769.7 1500.9 PASS PASS PASS PASS 14.78 71 Yes Yes B8
9/10/2019 0 506 1686 1507 0.0 50.6 1686.0 14564 PASS PASS PASS 9.07 72 Yes Yes BB
9/10/2018 0 490 1686 1507 0.0 49.0 1686.0 1458.0 PASS PASS PASS PASS 9.07 71 Yes Yes BB
9/10/2019 1 435 1739 1496 0.1 435 1738.9 1452.5 PASS PASS PASS PASS 12.36 68 Yes Yes BB
9/11/2019 0 479 1733 1537 0.0 47.9 1733.0 1489.1 PASS PASS PASS PASS 9.07 70 Yes Yes BB
9/11/2019 4 489 1719 1580 0.4 48.9 1718.6 15311 PASS PASS PASS PASS 15.66 71 Yes Yes BB
9/13/2019 0 480 1680 1480 0.0 48.0 1680.0 1432.0 PASS PASS PASS PASS 9.07 71 Yes Yes BB
Page 1 0of 3
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Ludlum

2929/43-10-1 CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)
155577/PR157789

Control Chart Corntrol Chart
Original Source Source Reguired MDA Contrgl Chart & Daily Controf Chart| Control Source-bkg Control Chart
. . ) Decayed s | & Daily Bkg Source- | bkg Average | Chart bkg 1 source 1
Efficiency | Source |  Source Activity (DPM) | Source Creation Adtivity (OPM/100cm”) | 0 Time Sample wpcom | sigma, cpm Average o/f sigma, cpm
(fraction) | Nuclide | Number Date T (yr) Count Time cpm
Alpha 0.3309 | Th-230 | M6-837 5,521 6/16/2015 7.54E+04 | 5,521 20 10 1 0.19 0.13 1767.9 53.07
Beta 0.3815 | Tc99 | M6-836 5,976 6/16/2015 211E+05 | 5976 200 10 1 44.30 3.05 1473.3 49.29
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate (cpm} Net Daily Source Rate {cpm) Bkg QC Pass/Fail Source QC Pass/Fail I o MDA | g MDA H.P. Technician
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha | Beta | MDA a (dpm) |MDA B (dpm)| OK? OK? Technician Initials

9/13/2019 3 490 1682 1387 0.3 49.0 1681.7 1338.0 PASS PASS PASS _ [QUESTIONT 1478 71 Yes Yes BB
9/13/2619 3 490 1682 1435 0.3 49.0 1681.7 1386.0 PASS PASS PASS PASS 14.78 71 Yes Yes BB
9/16/2019 1 485 1730 1471 0.1 485 1729.9 1422.5 PASS PASS PASS PASS 12.36 71 Yes Yes BB
9/16/2019 0 414 1671 1512 0.0 1414 1671.0 1470.6 PASS PASS PASS PASS 9.07 66 Yes Yes BB
9/17/2619 1 479 1722 1449 0.1 479 1721.9 14011 PASS PASS PASS PASS 12.36 70 Yes Yes BB
9/17/2019 3 532 1784 1560 03 532 1783.7 1506.8 PASS PASS PASS 14.78 74 Yes Yes BB
9/17/2019 3 479 1784 1560 0.3 479 1783.7 1512.1 PASS PASS PASS PASS 14.78 70 Yes Yes BB
9/16/2619 1 471 1687 1435 0.1 471 1686.9 1387.9 PASS PASS PASS PASS 12.36 70 Yes Yes BB
9/18/2019 1 464 1723 1516 0.1 464 1722.9 1469.6 PASS PASS PASS PASS 12.36 69 Yes Yes BB
9/19/2019 0 477 1682 1432 0.0 77 1682.0 1384.3 PASS PASS PASS PASS 9.07 70 Yes Yes BB
9/19/2619 2 472 1717 1513 0.2 472 1716.8 1465.8 PASS PASS PASS PASS 13.73 70 Yes Yes BB
9/20/2019 0 442 1729 1507 0.0 442 1729.0 1462.8 PASS PASS PASS PASS 9.07 63 Yes Yes LKC
9/20/2019 2 472 1698 1465 0.2 472 1697.8 1417.8 PASS PASS PASS PASS 13.73 70 Yes Yes LKC
9/24/2619 0 451 1707 1496 0.0 451 1707.0 1450.9 PASS PASS PASS PASS 9.07 69 Yes Yes LKC
912412019 2 481 1644 1541 0.2 48.1 1643.8 1492.9 PASS PASS PASS 13.73 71 Yes Yes SH
9/24/2019 2 481 1755 1541 0.2 481 1754.8 1492.9 PASS PASS PASS PASS 13.73 71 Yes Yes SH
9/26/2619 0 442 1690 1511 0.0 42 1690.0 1466.8 PASS PASS PASS PASS 9.07 68 Yes Yes BB
9/26/2019 1 488 1743 1609 0.1 4838 1742.9 1560.2 PASS PASS PASS PASS 12.36 71 Yes Yes BB
9/27/2019 3 510 1821 1550 0.3 51.0 1820.7 1499.0 PASS PASS PASS 14.78 72 Yes Yes BB
9/27/2619 0 489 1770 1609 0.0 489 1770.0 1560.1 PASS PASS PASS PASS 9.07 71 Yes Yes BB
10/1/2019 0 451 1741 1558 0.0 45.1 1741.0 1512.9 PASS PASS PASS PASS 9.07 69 Yes Yes BB
10/1/2019 1 397 1693 1591 0.1 397 1692.9 1551.3 PASS PASS PASS PASS 12.36 65 Yes Yes BB
107212619 0 433 1671 1555 0.0 433 1671.0 1511.7 PASS PASS PASS PASS 9.07 67 Yes Yes BB
107212019 0 488 1788 1612 0.0 4838 1788.0 1563.2 PASS PASS PASS PASS 9.07 71 Yes Yes BB
10/3/2019 0 494 1733 1469 0.0 494 1733.0 1419.6 PASS PASS PASS PASS 9.07 71 Yes Yes BB
10/3/2619 1 445 1781 1541 0.1 45 1780.9 14965 PASS PASS PASS PASS 12.36 68 Yes Yes BB
10/4/2019 0 417 1732 1524 0.0 M7 1732.0 1482.3 PASS PASS PASS PASS 9.07 66 Yes Yes BB
10/4/2019 2 432 1761 1613 0.2 432 1760.8 1569.8 PASS PASS PASS PASS 13.73 67 Yes Yes BB
10/7/2619 1 482 1727 1430 0.1 482 1726.9 1381.8 PASS PASS PASS PASS 12.36 71 Yes Yes BB
10/7/2019 2 460 1751 1560 02 46.0 1750.8 1514.0 PASS PASS PASS PASS 13.73 69 Yes Yes BB
10/8/2019 0 454 1745 1501 0.0 454 1745.0 1455.6 PASS PASS PASS PASS 9.07 69 Yes Yes BB
107812619 1 470 1678 1567 0.1 470 1677.9 1520.0 PASS PASS PASS PASS 12.36 70 Yes Yes BB
10/9/2019 1 452 1693 1469 0.1 452 1692.9 14238 PASS PASS PASS PASS 12,36 69 Yes Yes BB
10/972019 0 488 1741 1551 0.0 488 1741.0 1502.2 PASS PASS PASS PASS 9.07 71 Yes Yes BB
10/10/2019 0 428 1706 1529 0.0 238 1706.0 1486.2 PASS PASS PASS PASS 9.07 67 Yes Yes BB
10/10/2019 0 450 1680 1497 0.0 450 1680.0 1452.0 PASS PASS PASS PASS 9.07 69 Yes Yes BB
10/11/2019 1 483 1723 1559 0.1 483 1722.9 1510.7 PASS PASS PASS PASS 12.36 71 Yes Yes BB
10/11/2019 2 490 1761 1492 0.2 490 1760.8 1443.0 PASS PASS PASS PASS 13.73 71 Yes Yes BB
10/15/2019 0 449 1701 1518 0.0 44.9 1701.0 1473.1 PASS PASS PASS PASS 9.07 68 Yes Yes BB
10/15/2019 3 420 1781 1593 0.3 120 1780.7 1551.0 PASS PASS PASS PASS 14.78 66 Yes Yes BB
10/16/2019 0 427 1775 1525 0.0 127 1775.0 14823 PASS PASS PASS PASS 9.07 67 Yes Yes BB
10/16/2019 i 464 1692 1488 0.1 464 16919 4478 PASS PASS PASS PASS 12.36 69 Yes Yes BB
10/17/2019 0 425 1760 1559 0.0 125 1760.0 15165 PASS PASS PASS PASS 9.07 67 Yes Yes BB
10/17/2019 1 430 1748 1541 0.1 430 1747.9 1498.0 PASS PASS PASS PASS 12.36 67 Yes Yes BB
10/18/2019 i 448 1686 1459 0.1 448 16859 14142 PASS PASS PASS PASS 12,36 68 Yes Yes BB
10/18/2019 0 401 1712 1496 0.0 40.1 1712.0 1455.9 PASS PASS PASS PASS 9.07 65 Yes Yes BB
1072172019 0 445 1737 1413 0.0 445 1737.0 13685 PASS PASS PASS 9.07 68 Yes Yes BB
10/21/2019 0 445 1737 1442 0.0 445 1737.0 1397.5 PASS PASS PASS PASS 9.07 65 Yes Yes BB
10/21/2019 2 472 1831 1521 0.2 472 1830.8 1473.8 PASS PASS PASS PASS 13.73 70 Yes Yes BB
1072212019 1 471 1691 1510 0.1 47.1 1690.9 1462.9 PASS PASS PASS PASS 12.36 70 Yes Yes BB
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA Appendix E

Ludlum

2929/43-10-1 CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)

Cortrol Chart Control Chart
Original Source Source Required MDA Contrgl Chart & Daily Control Chart Control Source-bkg Control Chart
. - . Decayed 2 | & Daily Bkg Source- | bkg Average | Chart bkg 1 source 1
Efficiency | Source |  Source Activity (DPM) | Source Creation Adtivity (DPM/100CM?} | . it Time Sample P opm | sigma, cpm Average o/ sigma, cpm
(fraction) | Nuclide | Number Date Tz (yr) Count Time cpm

Alpha 0.3309 | Th-230 M6-837 5,521 6/16/2015 7.54E+04 5,521 20 10 1 0.19 0.13 1767.9 53.07

Beta 0.3815 Tc-99 M6-836 5,976 6/16/2015 2.11E+05 5,976 200 10 1 44.30 3.05 1473.3 49.29

Date Daily Bkg Counts | Daily Check Source Counts Daily Bkg Rate (cpm) Net Daily Source Rate {(cpm) Bkg QC Pass/Fail Source QC Pass/Fall a MDA | B MDA H.P. Technician

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) [MDA B (dpm)| OK? OK? Technician Initials
10/22/2019 0 412 1708 1545 0.0 41.2 1708.0 1503.8 PASS PASS PASS PASS 9.07 66 Yes Yes BB
10/24/2019 0 434 1721 1501 0.0 434 1721.0 1457.8 PASS PASS PASS PASS 9.07 67 Yes Yes BB
10/24/2018 0 433 1669 1541 0.0 43.3 1669.0 1497.7 PASS PASS PASS PASS 9.07 67 Yes Yes BB
10/25/2019 0 469 1698 1477 0.0 46.9 1698.0 1430.1 PASS PASS PASS PASS 9.07 70 Yes Yes BB
10/25/2019 0 436 1765 1543 0.0 43.6 1765.0 1499.4 PASS PASS PASS PASS 9.07 68 Yes Yes BB
10/28/2019 1 417 1698 1506 0.1 1.7 1697.9 1464.3 PASS PASS PASS PASS 12.36 66 Yes Yes BB
10/28/2019 0 413 1770 1508 0.0 41.3 1770.0 1466.7 PASS PASS PASS PASS 9.07 66 Yes Yes BB
10/30/2018 1 458 1686 1491 0.1 458 1685.9 1445.2 PASS PASS PASS PASS 12.36 69 Yes Yes BB
10/30/2019 1 456 1708 1601 0.1 45.6 1707.9 1555.4 PASS PASS PASS PASS 12.36 69 Yes Yes BB
11/1/2019 2 478 1711 1582 0.2 47.8 1710.8 1534.2 PASS PASS PASS PASS 13.73 70 Yes Yes 8B
11/1/2019 1 461 1781 1549 0.1 46.1 1780.9 1502.9 PASS PASS PASS PASS 12.36 69 Yes Yes BB
11/12/2019 0 408 1728 1460 0.0 40.8 1728.0 1419.2 PASS PASS PASS PASS 9.07 66 Yes Yes BB
11/12/2018 1 451 1762 1439 0.1 45.1 1761.9 1393.9 PASS PASS PASS PASS 12.36 69 Yes Yes BB
11/19/2019 0 431 1768 1435 0.0 43.1 1768.0 1391.9 PASS PASS PASS PASS 9.07 67 Yes Yes DL
11/19/2018 1 422 1710 1470 0.1 422 1709.9 1427.8 PASS PASS PASS PASS 12.36 67 Yes Yes DA
11/20/2019 2 458 1716 1474 0.2 45.8 1715.8 1428.2 PASS PASS PASS PASS 13.73 69 Yes Yes DA
11/20/2019 0 447 1688 1468 0.0 4.7 1688.0 1423.3 PASS PASS PASS PASS 9.07 68 Yes Yes DA
11/21/2018 1 472 1701 1483 0.1 47.2 1700.9 1435.8 PASS PASS PASS PASS 12.36 70 Yes Yes DA
11/21/2019 1 461 1699 1471 0.1 46.1 1698.9 1424.9 PASS PASS PASS PASS 12.36 69 Yes Yes DA
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA Appendix E

CABRERA ALPHA-BETA COUNTING INSTRUMENT
Ludlum 1(Rev 6)

2929/43-10-1

RO el ol sl By BV oS o e B NS N )

Initial Background and Source Counts for Control Chart

inital bkg counts Initial source plus bkg counts
# Alpha cpm Beta cpm Alpha cpm Beta cpm
0 0 432 43.2 1646 1646 1503 1593
777777777777777777777777777777 2 0.2 446 44.6 1803 1803 1473 1473
777777777777777777777777777777 3 0.3 455 45.5 1815 1815 1535 1535
2 0.2 486 48.6 1742 1742 1505 1505
3 0.3 408 40.8 1807 1807 1584 1584
2 0.2 410 41 1742 1742 1458 1458
1 0.1 470 47 1804 1804 1546 1546
4 0.4 414 41.4 1731 1731 1521 1521
0 0 487 48.7 1793 1793 1454 1454
2 0.2 422 42.2 1798 1798 1507 1507
"""""""""""""""" 0.19 443 1768.1 1517.6
S 0.13 3.05 53.10 48.39
-3 sigma -0.20 35.14 1608.79 1372.44
+3 sigma 0.58 53.46 1927 .41 1662.76
-2 sigma -0.07 38.20 1661.89 1420.82
+2 sigma 0.45 50.40 1874.31 1614.38
1767.9 1473.3
53.07 49.29
1608.70 1325.42
1927.12 1621.18
1661.77 1374.71
1874.05 1571.89
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)
Counting Instrument: Ludlum 2360 Detector: 43-93 Calibration Date:| 2/19/2019
Serial #: 184909 Serial #: PR199841 12 month calibration: OK
Detector Active Area or Area Covered by Smear (cmz): 100
Control C.Dhart Control Chart
Original Source Source Required MDA Contrql Chart & Daily Control Chart Control Source-bkg Control Chart
o . ] Decayed - | & Daily Bkg Source- bkg Average | Chart bkg 1 source 1
Efficiency | Source |  Source Activity (DPM) | Source Creation Activity (DPM/100em?) | ot Time Sample wp com | sigma, com Average o/ sigma, cpm
{fraction) | Nuclide Number Date Ty (y1) Count Time cpm
Alpha 0.1110 | Th-230 M6-837 5,521 6/16/2015 7.54E+04 5,521 100 2 2 1.20 0.86 974.2 27.60
Beta 0.0681 Tc-99 M6-836 5,976 6/16/2015 2.1ME+05 5,976 1000 2 2 146.55 12.26 711.6 23.10
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate (cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fail a MDA | B MDA H.P. Technician
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) IMDA B (dpm)| OK? OK? Technician Initials
8/12/2019 2 287 1949 1711 1.0 143.5 973.5 712.0 PASS PASS PASS PASS 43.15 601 Yes Yes BB
8/12/2019 1 293 1922 1772 0.5 146.5 960.5 739.5 PASS PASS PASS PASS 34.47 607 Yes Yes BB
8/13/2019 0 303 1913 1786 0.0 151.5 956.5 7415 PASS PASS PASS PASS 13.51 617 Yes Yes BB
8/13/2019 3 297 1995 1717 1.5 148.5 996.0 710.0 PASS PASS PASS PASS 49.81 611 Yes Yes BB
8/14/2019 3 331 1973 1740 15 165.5 985.0 704.5 PASS PASS PASS PASS 49.81 644 Yes Yes BB
8/14/2019 1 299 1955 1732 0.5 149.5 977.0 716.5 PASS PASS PASS PASS 34.47 613 Yes Yes BB
8/15/2019 5 322 1907 1789 2.5 161.0 951.0 733.5 PASS PASS PASS PASS 60.38 635 Yes Yes BB
8/15/2019 3 278 1895 1754 15 139.0 946.0 738.0 PASS PASS PASS PASS 49.81 592 Yes Yes BB
8/16/2019 2 298 1922 1789 1.0 149.0 960.0 745.5 PASS PASS PASS PASS 43.15 612 Yes Yes BB
8/16/2019 1 311 1890 1823 0.5 155.5 944.5 756.0 PASS PASS PASS PASS 34.47 624 Yes Yes BB
8/19/2019 2 283 1871 1691 1.0 141.5 934.5 704.0 PASS PASS PASS PASS 43.15 597 Yes Yes BB
8/19/2019 3 266 1854 1690 15 133.0 925.5 712.0 PASS PASS PASS PASS 49.81 579 Yes Yes BB
8/20/2019 2 252 2003 1691 1.0 126.0 1000.5 719.5 PASS PASS PASS PASS 43.15 564 Yes Yes BB
8/20/2019 5 268 1990 1732 25 134.0 992.5 732.0 PASS PASS PASS PASS 60.38 581 Yes Yes BB
8/21/2019 2 301 1882 1647 1.0 150.5 940.0 673.0 PASS PASS PASS PASS 43.15 615 Yes Yes BB
8/21/2019 2 288 1900 1709 1.0 144.0 949.0 710.5 PASS PASS PASS PASS 43.15 602 Yes Yes BB
8/22/2019 4 286 1910 1690 2.0 143.0 953.0 702.0 PASS PASS PASS PASS 55.43 600 Yes Yes BB
8/22/2019 2 310 1890 1771 1.0 155.0 944.0 730.5 PASS PASS PASS PASS 43.15 623 Yes Yes BB
8/26/2019 1 301 1892 1717 0.5 150.5 945.5 708.0 PASS PASS PASS PASS 34.47 615 Yes Yes BB
8/26/2019 2 295 1935 1785 1.0 147.5 966.5 745.0 PASS PASS PASS PASS 43.15 609 Yes Yes BB
8/27/2019 2 300 1888 1733 1.0 150.0 943.0 716.5 PASS PASS PASS PASS 43.15 614 Yes Yes BB
8/27/2019 3 285 1871 1693 15 142.5 934.0 704.0 PASS PASS PASS PASS 49.81 599 Yes Yes BB
8/28/2019 2 301 1855 1738 1.0 150.5 926.5 718.5 PASS PASS PASS PASS 43.15 615 Yes Yes BB
8/28/2019 0 321 1909 1733 0.0 160.5 954 .5 706.0 PASS PASS PASS PASS 13.51 634 Yes Yes BB
8/29/2019 4 242 1902 1703 2.0 121.0 949.0 730.5 PASS PASS PASS 55.43 553 Yes Yes BB
8/29/2019 4 288 1902 1703 2.0 144.0 949.0 707.5 PASS PASS PASS PASS 55.43 602 Yes Yes BB
8/29/2019 2 273 1891 1680 1.0 136.5 944 .5 703.5 PASS PASS PASS PASS 43.15 586 Yes Yes BB
8/30/2019 2 250 1911 1758 1.0 125.0 954 .5 754.0 PASS PASS PASS PASS 43.15 562 Yes Yes BB
8/30/2019 1 297 1888 1805 0.5 148.5 943.5 754.0 PASS PASS PASS PASS 34.47 611 Yes Yes BB
9/3/2019 4 232 1954 1791 2.0 116.0 975.0 779.5 PASS 55.43 542 Yes Yes BB
9/3/2019 2 258 1954 1678 1.0 129.0 976.0 710.0 PASS PASS PASS PASS 43.15 571 Yes Yes BB
9/3/2019 2 278 1977 1779 1.0 139.0 987.5 750.5 PASS PASS PASS PASS 43.15 592 Yes Yes BB
9/4/2019 2 309 1877 1762 1.0 154.5 937.5 726.5 PASS PASS PASS PASS 43.15 623 Yes Yes BB
9/4/2019 1 280 1903 1694 0.5 140.0 951.0 707.0 PASS PASS PASS PASS 34.47 594 Yes Yes BB
9/9/2019 3 304 1937 1744 15 152.0 967.0 720.0 PASS PASS PASS PASS 49.81 618 Yes Yes BB
9/9/2019 2 311 2011 1788 1.0 155.5 1004.5 738.5 PASS PASS PASS PASS 43.15 624 Yes Yes BB
9/16/2019 2 280 1886 1689 1.0 140.0 942.0 704.5 PASS PASS PASS PASS 43.15 594 Yes Yes BB
9/16/2019 2 271 1909 1711 1.0 135.5 953.5 720.0 PASS PASS PASS PASS 43.15 584 Yes Yes BB
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E

Ludlum

2360/43-93 CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)

184000/PR1003A]

Control Qhart Control Chart
Original Source Source Required MDA Contrc?l Chart & Daily Control Chart Control Source-bkg Control Chart
- - , Decayed 5. | & Daily Bkg Source- bkg Average | Chart bkg 1 source 1
Efficiency | Source |  Source Activity (DPM) | Source Creation Activity (DPM/100CmM?) |~ ot Time Sample o/p com | sigma, cpm Average o/p sigma, cpm
(fraction) | Nuclide Number Date Tap (yr) Count Time cpm
Alpha 0.1110 | Th-230 M6-837 5,521 6/16/2015 7.54E+04 5,521 100 2 2 1.20 0.86 974.2 27.60
Beta 0.0681 Tc-99 M6-836 5,976 6/16/2015 2.11E+05 5,976 1000 2 2 146.55 12.26 711.6 23.10
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate (cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fail a MDA | B MDA H.P. Technician
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) |MDA B (dpm)| OK? OK? Technician Initials
9/18/2019 3 245 1932 1727 1.5 1225 964.5 741.0 PASS PASS PASS PASS 49.81 557 Yes Yes BB
9/18/2019 2 292 1958 1792 1.0 146.0 978.0 750.0 PASS PASS PASS PASS 43.15 606 Yes Yes BB
9/19/2019 2 298 1927 1771 1.0 149.0 962.5 736.5 PASS PASS PASS PASS 43.15 612 Yes Yes BB
9/19/2019 1 283 1921 1784 0.5 141.5 960.0 750.5 PASS PASS PASS PASS 34.47 597 Yes Yes BB
9/27/2019 2 310 1942 1804 1.0 155.0 970.0 747.0 PASS PASS PASS PASS 43.15 623 Yes Yes BB
9/27/2019 4 299 1971 1759 2.0 149.5 983.5 730.0 PASS PASS PASS PASS 55.43 613 Yes Yes BB
10/1/2019 4 302 1875 1743 2.0 151.0 935.5 720.5 PASS PASS PASS PASS 55.43 616 Yes Yes BB
10/1/2019 2 281 1972 1730 1.0 140.5 985.0 7245 PASS PASS PASS PASS 43.15 595 Yes Yes BB
10/2/2019 1 257 1891 1765 0.5 128.5 945.0 754.0 PASS PASS PASS PASS 34.47 570 Yes Yes BB
10/2/2019 2 279 1872 1785 1.0 139.5 935.0 753.0 PASS PASS PASS PASS 43.15 593 Yes Yes BB
10/7/2019 4 285 1920 1674 2.0 142.5 958.0 694 .5 PASS PASS PASS PASS 55.43 599 Yes Yes BB
10/7/2019 2 301 1862 1781 1.0 150.5 930.0 740.0 PASS PASS PASS PASS 43.15 615 Yes Yes BB
10/8/2019 4 288 1893 1753 2.0 144.0 944.5 732.5 PASS PASS PASS PASS 55.43 602 Yes Yes BB
10/8/2019 2 271 1880 1720 1.0 135.5 939.0 7245 PASS PASS PASS PASS 43.15 584 Yes Yes BB
10/24/2019 2 280 1971 1710 1.0 140.0 984.5 715.0 PASS PASS PASS PASS 43.15 594 Yes Yes BB
10/24/2019 3 258 1860 1748 1.5 129.0 928.5 745.0 PASS PASS PASS PASS 49.81 571 Yes Yes BB
10/25/2019 4 248 1914 1674 2.0 124.0 955.0 713.0 PASS PASS PASS PASS 55.43 560 Yes Yes BB
10/25/2019 4 317 1872 1740 2.0 158.5 934.0 711.5 PASS PASS PASS PASS 55.43 630 Yes Yes BB
10/30/2019 3 284 1867 1703 1.5 142.0 932.0 709.5 PASS PASS PASS PASS 49.81 598 Yes Yes BB
10/30/2019 2 301 1923 1720 1.0 150.5 960.5 709.5 PASS PASS PASS PASS 43.15 615 Yes Yes BB
11/19/2019 3 287 1865 1758 15 143.5 931.0 735.5 PASS PASS PASS PASS 49.81 601 Yes Yes DL
11/19/2019 4 293 1910 1695 2.0 146.5 953.0 701.0 PASS PASS PASS PASS 55.43 607 Yes Yes DL
11/20/2019 3 313 1911 1711 15 156.5 954.0 699.0 PASS PASS PASS PASS 49.81 626 Yes Yes DA
11/20/2019 4 291 1861 1652 2.0 145.5 928.5 680.5 PASS PASS PASS PASS 55.43 605 Yes Yes DA
11/21/2019 0 329 1892 1832 0.0 164.5 946.0 751.5 PASS PASS PASS PASS 13.51 642 Yes Yes DA
11/21/2019 1 315 1881 1809 0.5 157.5 940.0 747.0 PASS PASS PASS PASS 34.47 628 Yes Yes DA
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA Appendix E

CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)

Ludlum
2360/43-93

Initial Background and Source Counts for Gontrol Chart

initial bkg counts initial source plus bkg counts

# Alpha cpm Beta cpm Alpha cpm Beta cpm

0 0 279 139.5 1953 976.5 1712 856

4 2 266 133 1862 931 1667 833.5

3 1.5 339 169.5 1985 9925 1779 889.5

2 1 336 168 1902 951 1668 834

1 0.5 293 146.5 1980 990 1719 859.5

4 2 277 1385 2036 1018 1721 860.5

3 1.5 285 1425 1937 968.5 1802 901

0 0 287 1435 1985 9925 1717 858.5

5 2.5 281 140.5 1882 941 1690 845

2 1 288 144 1985 992.5 1688 844

_ 1.20 146.6 9754 858.2

(1) 0.86 12.26 27.29 22.10
-3 sigma -1.37 109.76 893.47 791.86
+3 sigma 3.77 183.34 1057.23 924 .44
-2 sigma -0.51 122.02 920.76 813.95
+2 sigma 2.91 171.08 1029.94 902.35
974.2 711.6

Sy 27.60 23.10
-3 sigma | 891.34 642.29
+3 sigma | 1056.96 780.91
-2 sigma | 918.94 665.40
+2 sigma | 1029.36 757.80
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
Counting Instrument: Ludlum 2360 | Detector: 43-37 | Calibration Date:| 8/15/2019
Serial #] 278586 | Serial #: PR178371 | 12 month calibration: | oK |
Detector Active Area or Area Covered by Smear (cmz): 584
Control Chart ~ ~
. Source : Control Chart & Daily Control Chart Control Control Chart Contro! Chart
Original Source Required MDA ¥ Source-bkg
. L X Decayed 5. | & Daily Bkg Source- bkg Average | Chart bkg 1 ; source 1
Efficiency | Source Source | Activity (DPM) | Source Creation Activity (DPMA00CM) | & it Time Sample a/f cpm sigma, cpm Average /B sigma, cpm
(fraction) | Nuclide | Number Date T (y1) Count Time cpm
Alpha 0.2690 Th-230 M6-837 5,521 6/16/2015 7.54E+04 5,521 100 2 2 2.80 1.38 678.9 38.84
Beta 0.1903 Tc-99 M6-836 5,976 6/16/2015 2.11E+05 5976 1000 2 2 589.30 27.44 1076.6 4777
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate {cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fail o MDA | B MDA H.P. Technician
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) | MDA B (dpm}| OK? OK? Technician initials
8/16/2019 4 1155 1381 3301 20 5775 688.5 1073.0 PASS PASS PASS PASS 3.93 73 Yes Yes BB
8/19/2019 3 1095 1330 3296 30 5475 662.0 11005 PASS PASS PASS PASS 460 71 Yes Yes BB
871672019 5 1162 1369 3263 25 581.0 582.0 10505 PASS PASS PASS PASS 4.28 73 Ves Ves BB
8/20/2019 4 1001 1396 3216 20 500.5 696.0 1107.5 PASS PASS PASS PASS 3.93 68 Yes Yes BB
8/20/2019 4 1129 1396 3216 20 564.5 696.0 1043.5 PASS PASS PASS PASS 3.93 72 Yes Yes BB
8/20/2019 8 1092 1406 3319 4.0 546.0 699.0 1113.5 PASS PASS PASS PASS 5.16 71 Yes Yes BB
8/21/2019 3 1095 1555 3309 1.5 547.5 776.0 1107.0 PASS PASS PASS PASS 3.53 71 Yes Yes BB
8/21/2019 8 1155 1490 3300 4.0 577.5 741.0 1072.5 PASS PASS PASS PASS 5.16 73 Yes Yes BB
8/22i2019 3 1085 1357 3294 1.5 542.5 677.0 1104.5 PASS PASS PASS PASS 3.53 71 Yes Yes BB
8/22/2019 10 1263 1542 3378 5.0 631.5 766.0 1057.5 PASS PASS PASS PASS 5.66 76 Yes Yes BB
8/23/2019 7 1193 1511 3391 35 596.5 752.0 1099.0 PASS PASS PASS PASS 4.89 74 Yes Yes BB
8/23/2019 12 1263 1539 3379 6.0 631.5 763.5 1058.0 PASS PASS PASS PASS 6.11 76 Yes Yes BB
8/23/2019 8 1263 1539 3379 4.0 631.5 765.5 1058.0 PASS PASS PASS PASS 5.16 76 Yes Yes BB
8/26/2019 4 1124 1495 3325 20 562.0 745.5 1100.5 PASS PASS PASS PASS 3.93 72 Yes Yes BB
8/26/2019 8 1167 1388 3384 4.0 583.5 690.0 1108.5 PASS PASS PASS PASS 5.16 73 Yes Yes BB
8/27/2019 5 1099 1532 3256 25 549.5 763.5 1078.5 PASS PASS PASS PASS 4.28 71 Yes Yes BB
8/27/2019 6 1236 1466 3478 3.0 618.0 730.0 1121.0 PASS PASS PASS PASS 4.60 75 Yes Yes BB
8/28/2019 7 1080 1462 3302 35 545.0 7275 1106.0 PASS PASS PASS PASS 4.89 71 Yes Yes BB
8/28/2019 14 1118 1384 3313 70 559.5 685.0 1097.0 PASS PASS PASS PASS 6.52 72 Yes Yes BB
8/28/2019 9 1118 1384 3313 4.5 559.5 687.5 1097.0 PASS PASS PASS PASS 5.42 72 Yes Yes BB
8/29/2019 4 1076 1524 3281 20 538.0 760.0 1102.5 PASS PASS PASS PASS 3.93 70 Yes Yes BB
8/29/2019 8 1273 1429 3067 4.0 636.5 710.5 897.0 PASS PASS PASS PASS 5.16 76 Yes Yes BB
8/29/2019 8 1273 1429 3365 40 636.5 710.5 1046.0 PASS PASS PASS PASS 5.16 76 Yes Yes BB
8/30/2019 3 1071 1417 3361 1.5 535.5 707.0 1145.0 PASS PASS PASS PASS 3.53 70 Yes Yes BB
8/30/2019 5 1185 1440 3236 25 592.5 7175 1025.5 PASS PASS PASS PASS 4.28 74 Yes Yes BB
9/3/2019 5 11186 1505 3211 25 558.0 750.0 1047.5 PASS PASS PASS PASS 4.28 72 Yes Yes BB
9/3/2019 " 1178 1482 3365 5.5 589.0 7355 1093.5 PASS PASS PASS PASS 5.89 73 Yes Yes BB
9/4/2019 7 1088 1545 3291 35 544.0 789.0 1101.5 PASS PASS PASS PASS 4.89 71 Yes Yes BB
9/4/2019 13 1281 1385 3291 6.5 640.5 691.0 1005.0 PASS PASS PASS PASS 6.32 77 Yes Yes BB
9/4/2019 10 1281 1395 3291 5.0 640.5 692.5 1005.0 PASS PASS PASS PASS 5.66 77 Yes Yes BB
9/5/2019 8 11567 1544 3186 4.0 578.5 768.0 1014.5 PASS PASS PASS PASS 5.16 73 Yes Yes DA/DL
9/5/2019 9 1281 1533 3320 4.5 640.5 762.0 1019.5 PASS PASS PASS PASS 5.42 77 Yes Yes DA/DL
9/6/2019 5 1079 1538 3219 25 539.5 766.5 1070.0 PASS PASS PASS PASS 4.28 70 Yes Yes DA/DL
16/2019 8 1238 1517 3306 40 619.0 754.5 1034.0 PASS PASS PASS PASS 5.16 75 Yes Yes DA/DL
9/9/2019 7 1068 1484 3150 35 534.0 738.5 1041.0 PASS PASS PASS PASS 4.89 70 Yes Yes DA/DL
9/9/2019 7 1260 1329 3306 35 630.0 661.0 1023.0 PASS PASS PASS PASS 4.89 76 Yes Yes DA/DL
9/10/2019 8 1075 1525 3221 4.0 537.5 758.5 1073.0 PASS PASS PASS PASS 5.16 70 Yes Yes DA/DL
9/10/2019 12 1259 1516 3392 6.0 629.5 752.0 1066.5 PASS PASS PASS PASS 6.11 76 Yes Yes DA/DL
9/11/2019 14 1050 1431 3360 7.0 525.0 708.5 1155.0 PASS PASS PASS PASS 6.52 69 Yes Yes DA/DL
9/12/2019 4 1280 1523 3450 20 640.0 759.5 1085.0 PASS PASS PASS PASS 3.93 77 Yes Yes BB
9/12/2019 6 1335 1483 3402 3.0 667.5 738.5 1033.5 PASS PASS PASS PASS 4.60 78 Yes Yes BB
9/12/2019 7 1344 1551 3513 35 672.0 7720 1084.5 PASS PASS PASS PASS 4.89 78 Yes Yes BB
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E

Ludlum 2360/43-37
278586/PR178371

Initial Background and Source Gounts for Control Chart

initial bkg counts initial source plus bkg counts

# Alpha cpm Beta cpm Alpha cpm Beta cpm
5.00 2.5 1149.00 574.5 1415 707.5 3393 1696.5

10.00 5 1221.00 610.5 1363 681.5 3426 1713

4.00 2 1209.00 604.5 1357 678.5 3394 1697

2.00 1 1067.00 533.5 1088 544 3287 1643.5

9.00 4.5 1221.00 610.5 1422 711 3293 1646.5

9.00 4.5 1191.00 595.5 1390 695 3334 1667

5.00 2.5 1184.00 592 1417 708.5 3248 1624

3.00 1.5 1259.00 629.5 1453 726.5 3292 1646

4.00 2 1143.00 571.5 1389 694.5 3424 1712

5.00 2.5 1142.00 571 1339 669.5 3226 1613

5.60 2.80 1178.60 589.3 1363.3 681.7 3331.7 | 1665.9

Sy 1.38 27.44 51.33 36.63
Zero 0.00 400.00 -20% 545.32 1332.68
Control 70.00 15000.00 | +20% 817.98 1999.02
Zero 0.00 500.00 -19% 552.14 1349.34
Warning 10.00 700.00 811.16 1982.36
678.9 1076.6

38.84 47.77

543.08 861.24
814.62 1291.86

549.87 872.01
807.83 1281.09
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
Counting Instrument:] Ludlum 2360 | Detector: 4337 | Calibration Date:[ 31412019
Serial #:] 215271 | Serial #: PR216985 | 12 month calibration: | oK
Detector Active Area or Area Covered by Smear (cmz): 584
Control Chart
Control Chart
. Source ! Control Chart & Dail Control Chart Contro! Control Chart
. Or!g_lngl Source . Decayed Required MD? & Daily Bkg Sourcey- bkg Average | Chart bkg 1 Source-bkg source 1
Efficiency | Source | Source Activity (DPM) | Source Creation Activity (DPMA100CM) | it Time Sample apepm | sigma, cpm Average o/ sigma, cpm
{fraction) | Nuclide Number Date T (1) Count Time cpm
Alpha 0.0740 Th-230 M6-837 5,521 6/16/2015 7.54E+04 5,521 100 2 2 2.60 0.91 824.3 20.79
Beta 0.1918 Tc-99 M6-836 5,976 6/16/2015 2.11E+05 5,976 1000 2 2 502.35 25.80 10445 53.19
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate (cpm) Net Daily Source Rate {cpm) Bkg QC Pass/Fail Source QC Pass/Fail o MDA | 3 MDA H.P. Technician
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) |MDA B {dpm)i OK? OK? Technician Initials
8/13/2019 5 1006 1643 3087 25 503.0 819.0 1040.5 PASS PASS PASS PASS 15.56 67 Yes Yes BB
8/13/2019 3 930 1688 3186 1.5 465.0 8425 1128.0 PASS PASS PASS PASS 12.84 65 Yes Yes BB
8/14/2019 ) 917 1655 2945 2.0 4585 8255 1014.0 PASS PASS PASS PASS 14.29 64 Ves Yes DL
8/14/2019 3 932 1702 3011 1.5 466.0 849.5 1039.5 PASS PASS PASS PASS 12.84 65 Yes Yes DL
8/15/2019 5 941 1579 2992 25 4705 787.0 1025.5 PASS PASS PASS PASS 15.56 65 Yes Yes BB
8/15/2019 4 939 1679 2985 20 469.5 837.5 1023.0 PASS PASS PASS PASS 14.29 65 Yes Yes BB
8/16/2019 7 940 1502 3117 3.5 470.0 7475 1088.5 PASS PASS PASS PASS 17.77 65 Yes Yes BB
8/16/2019 7 940 1622 3117 3.5 470.0 807.5 1088.5 PASS PASS PASS PASS 17.77 65 Yes Yes BB
8/16/2019 7 940 1679 3211 35 470.0 836.0 1135.5 PASS PASS PASS PASS 17.77 65 Yes Yes BB
8/19/2019 4 911 1611 3054 20 455.5 803.5 1071.5 PASS PASS PASS PASS 14.29 64 Yes Yes BB
8/19/2019 5 930 1604 3124 25 465.0 799.5 1097.0 PASS PASS PASS PASS 15.56 65 Yes Yes BB
8/20/2019 3 961 1596 3009 1.5 480.5 796.5 1024.0 PASS PASS PASS PASS 12.84 66 Yes Yes BB
8/20/2019 6 970 1597 3069 3.0 485.0 795.5 1049.5 PASS PASS PASS PASS 16.71 66 Yes Yes BB
8/21/2019 7 945 1658 2981 35 472.5 8255 1018.0 PASS PASS PASS PASS 17.77 65 Yes Yes BB
8/21/2019 7 1038 1621 3156 35 519.0 807.0 1059.0 PASS PASS PASS PASS 17.77 68 Yes Yes BB
8/22/2019 4 945 1706 2999 20 4725 851.0 1027.0 PASS PASS PASS PASS 14.29 65 Yes Yes BB
8/22/2019 7 956 1587 3194 35 478.0 790.0 1119.0 PASS PASS PASS PASS 17.77 66 Yes Yes BB
8/23/2019 4 957 1631 3046 20 478.5 813.5 1044.5 PASS PASS PASS PASS 14.29 66 Yes Yes BB
8/23/2019 6 1095 1582 3197 3.0 547.5 788.0 1051.0 PASS PASS PASS PASS 16.71 70 Yes Yes BB
8/26/2019 7 939 1596 3040 35 469.5 794.5 1050.5 PASS PASS PASS PASS 17.77 65 Yes Yes BB
8/26/2019 [ 1204 1581 3162 3.0 602.0 787.5 979.0 PASS PASS PASS PASS 16.71 74 Yes Yes BB
8/26/2019 6 1081 1581 3162 30 540.5 787.5 1040.5 PASS PASS PASS PASS 16.71 70 Yes Yes BB
8/27/2019 8 956 1586 3023 4.0 478.0 789.0 10335 PASS PASS PASS PASS 18.76 66 Yes Yes BB
8/27/2019 6 1092 1624 3158 3.0 546.0 £09.0 1033.0 PASS PASS PASS PASS 16.71 70 Yes Yes BB
8/28/2019 8 906 1634 2981 4.0 453.0 813.0 1037.5 PASS PASS PASS PASS 18.76 64 Yes Yes BB
8/28/2019 17 1023 1633 3182 8.5 5115 808.0 1079.5 PASS PASS PASS PASS 25.75 68 Yes Yes BB
8/29/2019 5 963 1579 3057 25 481.5 787.0 1047.0 PASS PASS PASS PASS 15.56 66 Yes Yes BB
8/29/2019 6 1013 1598 3301 3.0 506.5 796.0 1144.0 PASS PASS PASS PASS 16.71 68 Yes Yes BB
8/30/2019 3 912 1579 2976 1.5 456.0 788.0 1032.0 PASS PASS PASS PASS 12.84 64 Yes Yes BB
8/30/2019 3 1071 1610 3171 1.5 535.5 803.5 1050.0 PASS PASS PASS PASS 12.84 70 Yes Yes BB
9/3/2019 7 931 1627 2989 35 465.5 810.0 1029.0 PASS PASS PASS PASS 17.77 65 Yes Yes BB
/3/2019 8 1098 1658 3197 4.0 549.0 825.0 1049.5 PASS PASS PASS PASS 18.76 70 Yes Yes BB
9/4/2019 3 934 1650 3082 1.5 467.0 823.5 1074.0 PASS PASS PASS PASS 12.84 85 Yes Yes BB
9/4/2019 21 1139 1576 3146 105 569.5 7775 1003.5 PASS PASS PASS 28.24 72 Yes Yes BB
9/4/2019 8 1055 1576 3146 4.0 527.5 784.0 1045.5 PASS PASS PASS PASS 18.76 69 Yes Yes BB
9/5/2019 4 936 1527 3004 2.0 468.0 761.5 1034.0 PASS PASS PASS PASS 14.28 65 Yes Yes DA/DL
9/5/2019 7 998 1362 3039 3.5 499.0 677.5 1020.5 PASS PASS PASS PASS 17.77 67 Yes Yes DA/DL
9/6/2019 5 915 1532 3205 25 457.5 763.5 1145.0 PASS PASS PASS PASS 15.56 64 Yes Yes DA/DL
9/6/2019 9 1087 1684 3142 4.5 548.5 837.5 1022.5 PASS PASS PASS PASS 19.69 70 Yes Yes DA/DL
9/9/2019 5 1055 1670 3022 25 527.5 8325 983.5 PASS PASS PASS PASS 15.56 69 Yes Yes DA/DL
9/9/2019 1" 1077 1653 3177 5.5 538.5 821.0 1050.0 PASS PASS PASS PASS 21.40 70 Yes Yes DA/DL
9/10/2019 2 9486 1457 2989 1.0 473.0 7275 1021.5 PASS PASS PASS PASS 11.12 65 Yes Yes DA/DL
9/10/2019 16 996 1529 3070 8.0 498.0 756.5 1037.0 PASS PASS PASS PASS 25.08 67 Yes Yes DA/DL
9/11/2019 3 1029 1549 3009 1.5 5145 773.0 990.0 PASS PASS PASS PASS 12.84 68 Yes Yes DA/DL
9/11/2019 19 1063 1601 3218 9.5 531.5 791.0 1077.5 PASS PASS PASS PASS 27.03 89 Yes Yes DA/DL
9/12/2019 5 1002 1415 3066 25 501.0 705.0 1032.0 PASS PASS PASS PASS 15.56 87 Yes Yes DA/DL
9/12/2019 7 1287 1703 3103 35 643.5 848.0 908.0 PASS PASS PASS PASS 17.77 76 Yes Yes DA/DL
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
Ludlum 2360/43-37
215271 /PR216985

/1872019 11 1035 1465 3053 . 517.5 727.0 1009.0 PASS PASS PASS PASS 2140 68 Yes Yes DA/DL
9/19/2019 3 983 1457 2877 15 4915 727.0 947.0 PASS PASS PASS PASS 12.84 67 Yes Yes DA/DL
9/19/2019 17 892 1575 2879 85 446.0 779.0 9935 PASS PASS PASS PASS 25.75 64 Yes Yes DA/DL
6/20/2019 3 928 1749 2889 15 464.0 873.0 9805 PASS PASS PASS PASS 12.84 65 Yes Yes DA/DL
572072019 15 1119 1420 3035 75 5595 7025 9580 PASS PASS PASS PASS 24.40 71 Yes Yes DA/DL

/2312019 8 971 1352 2960 40 4855 692.0 10095 PASS PASS PASS PASS 18.76 66 Yes Yes SH
9/23/2019 17 1131 1598 3196 85 565.5 7905 10325 PASS PASS PASS PASS 25.75 71 Yes Yes SH
/2472019 7 1110 1440 2903 35 555.0 716.5 8965 PASS PASS PASS PASS 17.77 71 Yes VYes SH
9242019 31 1177 1436 3195 155 5885 7025 1009.0 PASS PASS PASS 33.56 73 Yes Ves SH
9/25/2019 8 982 1582 3136 4.0 491.0 787.0 1077.0 PASS PASS PASS PASS 18.76 67 Yes Yes SH
9/25/2019 20 1266 1808 3315 10.0 633.0 8940 10245 PASS PASS PASS PASS 27.64 76 Yes Yes SH
9/26/2019 11 1114 1414 3064 55 557.0 7015 975.0 PASS PASS PASS PASS 2140 71 Yes Yes DA/DL
/2612019 13 1136 1456 3111 65 568.0 7215 9875 PASS PASS PASS PASS 22.96 72 Yes Yes DA/DL
92772019 7 1243 1569 2950 35 621.5 781.0 8535 PASS PASS PASS PASS 7.7 75 Yes Yes DA/DL
/2712019 20 1013 1376 3045 10.0 506.5 678.0 1016.0 PASS PASS PASS PASS 27.64 68 Yes Yes DA/DL
6/30/2019 5 867 1530 2894 25 4335 762.5 10135 PASS PASS PASS PASS 15.56 63 Yes Yes DA/DL
/3072019 20 1031 1480 3015 10.0 5155 730.0 9920 PASS PASS PASS PASS 27.64 68 Yes Yes DA/DL
107172019 7 874 1430 2769 35 437.0 1.5 9475 PASS PASS PASS PASS 1777 63 Yes Yes DA/DL
10172019 6 862 1463 2879 3.0 431.0 7285 10085 PASS PASS PASS PASS 16.71 63 Yes Yes DA/DL
107212019 5 862 1472 2779 25 431.0 7335 9585 PASS PASS PASS PASS 15.56 63 Yes Yes DA/DL
10/2/2019 16 1049 1439 2960 8.0 5245 7115 9555 PASS PASS PASS PASS 25.09 69 Yes Yes DA/DL
107372019 4 852 1451 2894 2.0 426.0 7235 1021.0 PASS PASS PASS PASS 14.29 62 Yes Yes DA/DL
10/3/2019 17 913 1448 2716 85 4565 7155 9015 PASS PASS PASS PASS 2575 64 Yes Yes DAIDL
107472019 10 848 1418 2757 50 4240 7040 9545 PASS PASS PASS PASS 2056 62 Yes Yes DA/DL
10/4/2019 20 1009 1478 2821 10.0 504.5 729.0 906.0 PASS PASS PASS PASS 27.64 68 Yes Yes DA/DL
107772019 5 815 1380 2951 25 4075 687.5 1068.0 PASS PASS PASS PASS 15.56 61 Yes Yes DA/DL
107772019 20 1071 1440 2858 10.0 505.5 710.0 9235 PASS PASS PASS PASS 27.64 68 Yes Yes DA/DL
107872019 2 864 1368 2865 1.0 432.0 683.0 1000.5 PASS PASS PASS PASS 1112 63 Yes Yes DA/DL
10/8/2019 9 908 1506 2724 45 454.0 7485 9080 PASS PASS PASS PASS 19.69 64 Yes Yes DA/DL
10/5/2019 5 931 1373 2708 25 4655 684.0 8885 PASS PASS PASS PASS 15.56 65 Yes Yes DA/DL
10/8/2019 8 946 1431 2860 4.0 473.0 7115 957.0 PASS PASS PASS PASS 18.76 65 Yes Yes DA/DL
10/10/2019 4 975 1622 2917 2.0 4875 809.0 971.0 PASS PASS PASS PASS 14.29 66 Yes Yes DA/DL
1071072018 18 1063 1506 3197 9.0 5315 7440 1067.0 PASS PASS PASS PASS 26.40 69 Yes Yes DA/DL
10/11/2019 5 973 1357 2783 25 486.5 676.0 905.0 PASS PASS PASS PASS 15.56 66 Yes Yes DA/DL
1071172019 10 1101 1451 2884 50 550.5 7205 8915 PASS PASS PASS PASS 20.56 71 Yes Yes BB
10/15/2018 6 837 1332 2868 30 4185 663.0 10155 PASS PASS PASS 16.71 62 Yes Yes DADL
1071572019 6 837 1395 2868 3.0 4185 6945 10155 PASS PASS PASS PASS 16.71 62 Yes Yes DA/DL
10/15/2019 6 969 1440 3068 3.0 484.5 717.0 10495 PASS PASS PASS PASS 16.71 66 Yes Yes DA/DL
10/16/2019 6 927 1388 2770 3.0 463.5 691.0 9215 PASS PASS PASS PASS 16.71 65 Yes Yes DA/DL
1071672015 12 878 1450 2842 6.0 439.0 719.0 962.0 PASS PASS PASS PASS 22.19 63 Yes Yes DA/DL
1071872019 10 885 1457 2899 5.0 4425 7235 1007.0 PASS PASS PASS PASS 20.56 63 Yes Yes DA/DL
1071872015 13 915 1350 2864 65 4575 688.5 9845 PASS PASS PASS PASS 22.96 64 Yes Yes DA/DL
1072172019 5 821 1400 2923 25 4105 6975 1051.0 PASS PASS PASS PASS 15.56 61 Yes Yes DA/DL
1072172019 3 998 1488 2977 15 499.0 7425 9895 PASS PASS PASS PASS 12.84 67 Yes Yes DA/DL
1072272019 3 855 1392 2926 15 4275 694 5 10355 PASS PASS PASS PASS 12.84 62 Yes Yes DA/DL
1012272019 i 1118 1421 2999 55 559.0 705.0 9405 PASS PASS PASS PASS 2140 7 Yes Yes DADL
1072372019 3 952 1357 2874 15 4760 877.0 961.0 PASS PASS PASS PASS 12.84 66 Yes Yes DADL
10723/2019 E] 1081 1390 3022 45 5455 6905 9655 PASS PASS PASS PASS 19.69 70 Yes Yes DADL
1072472019 5 961 1401 2821 25 4805 698.0 930.0 PASS PASS PASS PASS 15.56 66 Yes Yes DADL
1072472019 7 1010 1545 3041 35 505.0 769.0 10155 PASS PASS PASS PASS 7.7 68 Yes Yes DA/DL
10/25/2019 5 897 1383 2786 25 4485 689.0 9445 PASS PASS PASS PASS 15.56 64 Yes Yes DA/DL
10/25/2019 8 932 1453 2992 4.0 466.0 7225 1030.0 PASS PASS PASS PASS 18.76 65 Yes Yes DA/DL
10/29/2019 E] 841 1363 2838 45 4205 677.0 9985 PASS PASS PASS PASS 19.69 62 Yes Yes DA/DL
10/29/2016 8 886 1519 2821 40 4430 7555 9675 PASS PASS PASS PASS 18.76 63 Yes Yes DA/DL
10/30/2019 5 843 1399 2617 25 4215 697.0 887.0 PASS PASS PASS PASS 15.56 62 Yes Yes DA/DL
10/30/2019 15 1017 1648 3000 75 5085 8165 9915 PASS PASS PASS PASS 24.40 68 Yes Yes DA/DL
10/3172019 8 801 1477 2887 4.0 4005 7345 10430 PASS PASS PASS PASS 18.76 60 Yes Yes DA/DL
10/3172019 12 950 1422 2679 6.0 475.0 705.0 864.5 PASS PASS PASS PASS 22.19 66 Yes Yes DA/DL
117172019 10 812 1330 2650 50 406.0 660.0 919.0 PASS PASS PASS 20.56 61 Yes Yes DADL
117172019 10 812 1444 2650 50 406.0 717.0 919.0 PASS PASS PASS PASS 2056 61 Yes Yes DA/DL
117172019 20 1037 1390 2979 10.0 5185 685.0 971.0 PASS PASS PASS PASS 27.64 68 Yes Yes JF
117412019 5 902 1383 2673 25 451.0 689.0 8855 PASS PASS PASS PASS 15.56 64 Yes Yes DA/PK
117472019 17 935 1394 2954 85 4675 6885 1009.5 PASS PASS PASS PASS 25.75 65 Yes Yes DA/PK
117512019 7 830 1386 2656 35 415.0 689.5 913.0 PASS PASS PASS PASS 7.7 61 Yes Yes DA/PK
11/5/2019 20 834 1359 2610 10.0 417.0 669.5 8880 PASS PASS PASS PASS 27.64 62 Yes Yes DA/PK
117672019 2 883 1341 2760 1.0 4415 669.5 9385 PASS PASS PASS PASS 1112 63 Yes Yes DAPK
11/6/2019 15 800 1443 2757 75 400.0 714.0 9785 PASS PASS PASS PASS 24.40 60 Yes Yes DA/PK
117772019 3 348 1536 2710 15 424.0 766.5 931.0 PASS PASS PASS PASS 12.84 62 Yes Yes DA/PK
117772018 13 827 1674 2902 95 4135 8275 10375 PASS PASS PASS PASS 27.03 61 Yes Yes DA/PK
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E

Ludlum 2360/43-37

E-14

215271/PR216985
Initial Background and Source Counts for Control Chart

initial bkg counts initial source plus bkg counts

Alpha cpm Beta cpm Alpha cpm Beta cpm

6.00 3 959.00 479.5 1683 841.5 3059 1529.5

7.00 3.5 961.00 480.5 1646 823 3150 1575

6.00 3 1049.00 | 5245 1632 816 3089 1544.5

6.00 3 1070.00 535 1668 834 3004 1502

3.00 1.5 999.00 499.5 1640 820 3089 1544.5

6.00 3 905.00 4525 1693 846.5 3219 1609.5

3.00 1.5 1044.00 522 1664 832 3139 1569.5

8.00 4 993.00 496.5 1563 781.5 3037 1518.5

3.00 1.5 1019.00 | 509.5 1639 819.5 3125 1562.5

4.00 2 1048.00 524 1710 855 3026 1513

5.20 2.60 1004.7 502.4 826.9 1546.9

Sin1y 0.91 25.80 20.44 32.91
Zero 0.00 350.00 -20% 661.52 1237.48
99% CV 70.00 15000.00| +20% | 992.28 1856.22
Zero 0.00 400.00 -19% 669.79 1252.95
95% CV 10.00 700.00 984.01 1840.75
824.3 1044.5

20.79 53.19

659.44 835.60
989.16 1253.40
667.68 846.05
980.92 1242.96
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
Counting Instrument:] Ludlum 2360 [ Detector: 43-37 | Calibration Date:| /372019
Serial #] 220263 | Serial #: PR216985 |12 month calibration: | oK
Detector Active Area or Area Covered by Smear (cmz): 584
Control Chart ~
Original Sourcs Source Required MDA Contrgl Chart & Daily Control Chart Control C;;]&:(;le(—_,br;%ﬁ Control Chart
. Activity (DPM) | Source Creation Decg){ed (DPMMOOcmZ) % Daily Bkg Source- bkg Average Qhan bkg 1 Average o/f source 1
Efflmgncy Sour.ce Source Y Activity Count Time Sample o/f cpm sigma, cpm sigma, cpm
{fraction) | Nuclide Number Date T (Y1) Count Time cpm
Alpha 0.0770 | Th-230 | M6-837 5,521 6/16/2015 7 54E+04 5,521 100 2 2 5.15 1.38 855.1 34.66
Beta 02084 | Tc-99 M6-836 5976 6/16/2015 2.11E+05 5,976 1000 2 2 797 .80 26.36 916.4 41.19
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate {cpm) Net Daily Source Rate {cpm) Bkg QC Pass/Fail Source QC Pass/Fail o MDA | B MDA H.P. Technician

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) | MDA B (dpm)] OK? OK? Technician Initials

9/5/2019 E 1624 1716 3478 45 812.0 853.5 9270 PASS PASS PASS PASS 18.93 79 Yes Yes BB

9/5/2019 12 1594 1735 3303 6.0 797.0 861.5 854.5 PASS PASS PASS PASS 21.34 79 Yes Yes BB
/672019 7 1604 1752 3445 35 802.0 8725 9205 PASS PASS PASS PASS 17.09 79 Yes ves DADL
5/6/2019 13 1641 1701 3342 6.5 8205 8440 8505 PASS PASS PASS PASS 22.08 80 Yes Yes DADL
9/9/2019 7 1549 1694 3362 3.5 7745 8435 906.5 PASS PASS PASS PASS 17.09 77 Yes Yes DA/DL
9/9/2019 25 1602 1755 3413 125 801.0 865.0 305.5 PASS PASS PASS 29.32 79 Yes Ves DA/DL
9/9/2019 16 1602 1755 3413 8.0 801.0 869.5 905.5 PASS PASS PASS PASS 24.12 79 Yes Yes DA/DL
9/10/2019 7 1582 1649 3470 35 791.0 821.0 944.0 PASS PASS PASS PASS 17.09 78 Yes Yes DA/DL
9/10/2019 20 1630 1748 3316 10.0 815.0 864.0 843.0 PASS PASS PASS PASS 26.58 79 Yes Yes DA/DL
9/11/2019 13 1544 1716 3466 6.5 7720 8515 961.0 PASS PASS PASS PASS 22.08 77 Yes Yes DA/DL
9/11/2019 19 1664 1814 3450 9.5 832.0 8975 893.0 PASS PASS PASS PASS 25.99 80 Yes Yes DA/DL
9/12/2019 12 1771 1729 3392 6.0 8855 8585 8105 PASS PASS PASS PASS 21.34 83 Yes Yes DA/DL
9/12/2019 18 1662 1817 3262 9.0 8310 8995 800.0 PASS PASS PASS PASS 25.38 80 Yes Yes DA/DL
9/13/2019 16 1616 1688 3349 8.0 808.0 836.0 866.5 PASS PASS PASS PASS 24.12 79 Yes Yes DA/DL
571372019 20 1635 1725 3201 100 8175 8525 783.0 PASS PASS PASS PASS 26.58 80 Yes Yes DADL
9/16/2019 13 1570 1688 3382 6.5 785.0 8375 906.0 PASS PASS PASS PASS 22.08 78 Yes Yes DA/DL
9/16/2019 16 1526 1789 3350 8.0 763.0 886.5 9120 PASS PASS PASS PASS 24.12 77 Yes Yes DADL
9/17/2019 16 1601 1682 3414 8.0 8005 8330 9065 PASS PASS PASS PASS 24.12 79 Yes Yes DA/DL
9/17/2019 19 1671 1720 3332 9.5 8355 850.5 8305 PASS PASS PASS PASS 25.99 80 Yes Yes DA/DL
9/18/2019 10 1583 1562 3442 5.0 7915 776.0 929.5 PASS PASS PASS PASS 19.77 78 Yes Yes DA/DL
9/18/2019 19 1624 1770 3215 9.5 812.0 8755 7955 PASS PASS PASS PASS 25.99 79 Yes Yes DA/DL
9/19/2019 15 1573 1709 3478 7.5 786.5 847.0 952.5 PASS PASS PASS PASS 23.46 78 Yes Yes DA/DL
9/19/2019 15 1635 1759 3299 7.5 8175 872.0 8320 PASS PASS PASS PASS 2346 80 Yes Yes DADL
9/20/2019 13 1770 1734 3460 6.5 885.0 860.5 8450 PASS PASS PASS PASS 22.08 83 Yes Yes DA/DL
9/20/2019 19 1564 1666 3388 9.5 782.0 8235 912.0 PASS PASS PASS PASS 25.99 78 Yes Yes DA/DL

9/23/2019 8 1552 1526 3491 4.0 776.0 759.0 969.5 PASS PASS PASS PASS 18.04 78 Yes Yes SH

9/23/2019 20 1700 1714 3303 10.0 850.0 847.0 8015 PASS PASS PASS PASS 26.58 81 Yes Yes SH

9/24/2019 9 1546 1760 3388 4.5 773.0 8755 921.0 PASS PASS PASS PASS 18.93 77 Yes Yes SH

972472019 19 1616 1583 3235 9.5 808.0 7820 8095 PASS PASS PASS PASS 25.99 79 Yes Yes SH

9/25/2019 20 1575 1587 3222 100 7875 7835 8235 PASS PASS PASS PASS 26.58 78 Yes Yes SH

9/25/2019 20 1588 1770 3073 10.0 794.0 875.0 7425 PASS PASS PASS PASS 26.58 78 Yes Yes SH
9/26/2019 13 1715 1516 3262 6.5 857.5 751.5 7735 PASS PASS PASS PASS 22.08 81 Yes Yes DA/DL
9/26/2019 26 1610 1746 3301 130 805.0 860.0 8455 PASS PASS PASS 29.83 79 Yes Yes DA/DL
9/26/2019 20 1610 1746 3301 10.0 805.0 863.0 8455 PASS PASS PASS PASS 26.58 79 Yes Yes DA/DL
9/27/2019 g 1601 1680 3345 45 8005 8355 8720 PASS PASS PASS PASS 18.93 79 Yes Yes DA/DL
9/27/2019 19 1579 1604 3434 9.5 789.5 792.5 9275 PASS PASS PASS PASS 25.99 78 Yes Yes DA/DL
9/30/2019 7 1638 1494 3440 3.5 819.0 7435 901.0 PASS PASS PASS PASS 17.09 80 Yes Yes DA/DL
9/30/2019 17 1616 1489 3365 8.5 808.0 736.0 8745 PASS PASS PASS PASS 24.76 79 Yes Yes DA/DL
10/1/2019 11 1544 1519 3540 5.5 7720 754.0 998.0 PASS PASS PASS PASS 20.57 77 Yes Yes DA/DL
10/1/2019 8 1739 1505 3452 4.0 869.5 7485 856.5 PASS PASS PASS PASS 18.04 82 Yes Yes DA/DL
10/2/2019 7 1645 1690 3345 3.5 8225 8415 850.0 PASS PASS PASS PASS 17.08 80 Yes Yes DA/DL
10/2/2019 10 1707 1835 3422 5.0 8535 9125 8575 PASS PASS PASS PASS 19.77 81 Yes Yes DA/DL
10/3/2019 4 1384 1752 3464 2.0 692.0 874.0 1040.0 PASS PASS PASS PASS 13.74 73 Yes Yes DA/DL
10/3/2019 13 1491 1760 3354 6.5 7455 8735 9315 PASS PASS PASS PASS 22.08 76 Yes Yes DA/DL
10/4/2019 12 1695 1483 3481 6.0 8475 7355 883.0 PASS PASS PASS PASS 21.34 81 Yes Yes DA/DL
10/4/2019 23 1715 1438 3251 115 857.5 7075 768.0 PASS PASS PASS 28.26 81 Yes Yes DA/DL
10/4/2018 18 1715 1438 3251 9.0 857.5 710.0 768.0 PASS PASS PASS PASS 25.38 81 Yes Yes DA/DL
107772018 14 1645 1480 3428 7.0 822.5 733.0 8915 PASS PASS PASS PASS 22.78 80 Yes Yes DA/DL
10/7/2019 18 1685 1544 3285 9.0 842.5 763.0 800.0 PASS PASS PASS PASS 25.38 81 Yes Yes DA/DL
10/8/2019 7 1737 1500 3283 3.5 868.5 746.5 773.0 PASS PASS PASS PASS 17.09 82 Yes Yes DA/DL
10/8/2019 14 1636 1692 3417 7.0 818.0 839.0 890.5 PASS PASS PASS PASS 22.78 80 Yes Yes DA/DL
10/9/2019 10 1555 1530 3451 5.0 7775 760.0 948.0 PASS PASS PASS PASS 19.77 78 Yes Yes DA/DL
10/9/2019 12 1604 1532 3338 6.0 802.0 760.0 866.0 PASS PASS PASS PASS 21.34 79 Yes Yes DA/DL
16/10/2019 11 1594 1611 3355 55 797.0 800.0 8805 PASS PASS PASS PASS 20.57 79 Yes Yes DA/DL
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10/11/2019 11 1504 2004 3258 55 7520 996.5 877.0 PASS PASS PASS PASS 20.57 76 Yes Yes DA/DL
1071172019 20 1597 1467 3247 10.0 7985 7235 8250 PASS PASS PASS PASS 26.58 79 Yes Yes BADL
10/15/2019 7 1535 1472 3448 35 7675 7325 9565 PASS PASS PASS PASS 17.09 77 Yes Yes DADL
10/15/2019 13 1538 1813 3380 65 7690 9000 9210 PASS PASS PASS PASS 22.08 77 Yes Yes DADL
10716/2019 8 1492 1630 3380 4.0 746.0 811.0 944.0 PASS PASS PASS PASS 18.04 76 Yes Yes DA/DL
10/16/2019 14 1810 1707 3447 7.0 8050 8465 9185 PASS PASS PASS PASS 22.78 79 Yes Yes DADL
10/17/2019 8 1588 1640 3539 4.0 794.0 816.0 9755 PASS PASS PASS PASS 18.04 78 Yes Yes DADL
10/17/2019 19 1657 1745 3397 95 8265 8630 8700 PASS PASS PASS PASS 25.99 80 Yes Ves DADL
10/18/2019 8 1526 1650 3387 40 763.0 821.0 9305 PASS PASS PASS PASS 18.04 77 Yes Yes DAL
10/18/2019 13 1581 1671 3365 65 7905 8290 8920 PASS PASS PASS PASS 22.08 78 Yes Yes DA/DL
10/21/2019 7 1430 1616 3411 35 7150 8045 990.5 PASS PASS PASS PASS 17.09 74 Yes Yes DA/DL
10/21/2019 20 1574 1737 3333 10.0 7870 8565 8795 PASS PASS PASS PASS 26.58 78 Yes Yes DA/DL
10/22/2019 8 1511 1660 3348 4.0 7555 826.0 9185 PASS PASS PASS PASS 18.04 77 Yes Yes DA/DL
10/24/2019 10 1625 1454 3383 50 8125 7220 8790 PASS PASS PASS PASS 19.77 79 Yes Yes BB

1072472019 9 1576 1494 3404 45 7880 7425 914.0 PASS PASS PASS PASS 18.93 78 Yes Yes BB

10/25/2019 12 1518 1613 3502 6.0 7590 3005 9920 PASS PASS PASS PASS 21.34 77 Yes Yes DA/DL
10/25/2019 12 1619 1760 3383 6.0 8095 874.0 882.0 PASS PASS PASS PASS 21.34 79 Yes Yes DA/DL
10/28/2019 15 1600 1845 3401 75 8000 8150 900.5 PASS PASS PASS PASS 2346 79 Yes Yes DA/DL
10/28/2019 15 1531 1584 3410 75 7655 7845 9395 PASS PASS PASS PASS 2346 77 Yes Yes DA/DL
10/29/2019 8 1415 1697 3415 40 7075 8445 1000.0 PASS PASS PASS PASS 18.04 74 Yes Ves DA/DL
10/29/2019 19 1463 1716 3241 95 7315 8485 389.0 PASS PASS PASS PASS 25.99 75 Yes Yes DA/DL
10/31/2019 5 1409 1578 3452 25 7045 7865 10215 PASS PASS PASS PASS 14.96 74 Yes Yes DA/DL
10/31/2019 13 1631 1758 3618 65 8155 8725 993.5 PASS PASS PASS PASS 22.08 79 Yes Yes DA/DL
117172019 7 1598 1716 3611 35 7980 8545 10075 PASS PASS PASS PASS 17.09 79 Yes Yes DA/DL
117172019 17 1671 1812 3478 85 8355 8975 903.5 PASS PASS PASS PASS 24.76 80 Yes Yes JF

117472019 i 1537 1687 3588 05 7685 3430 10255 PASS PASS PASS PASS 854 77 Yes Yes DAPK
117472019 15 1578 1733 3527 75 789.0 859.0 9745 PASS PASS PASS PASS 2346 78 Yes Yes DAJPK
11/5/2019 3 1554 1747 3458 15 7770 8720 9520 PASS PASS PASS PASS 12.34 78 Yes Yes DA/PK
11/5/2019 13 1676 1687 3495 65 838.0 837.0 9095 PASS PASS PASS PASS 22.08 81 Yes Yes DA/PK
11/6/2019 14 1584 1616 3484 7.0 7920 8010 9500 PASS PASS PASS PASS 2278 78 Yes Yes DA/PK
11/6/2019 14 1595 1695 3624 7.0 7975 8405 10145 PASS PASS PASS PASS 22.78 79 Yes Yes DA/PK
117772019 5 1552 1670 3601 25 7760 8325 10245 PASS PASS PASS PASS 14.96 78 Yes Ves BAIPK
117772019 17 1609 1681 3617 85 3045 832.0 1004.0 PASS PASS PASS PASS 24.76 79 Yes Yes DA/PK
11/8/2019 4 1490 1626 3553 2.0 7450 8110 10315 PASS PASS PASS PASS 13.74 76 Yes Yes DA/PK
11/8/2019 29 1534 1658 3714 14.5 767.0 8145 1090.0 PASS PASS PASS 31.32 77 Yes Yes DA/PK
11/8/2019 20 1534 1658 3714 10.0 7670 8150 1080.0 PASS PASS PASS PASS 26.58 77 Yes Yes DA/PK
1171172019 3 1554 1542 3549 15 7710 7695 9975 PASS PASS PASS PASS 12.34 78 Yes Yes DA/PK
1171172019 18 1614 1742 3675 50 807.0 8620 10305 PASS PASS PASS PASS 25.38 79 Yes Yes DAPK
117122019 4 1489 1573 3645 2.0 7445 7845 1078.0 PASS PASS PASS PASS 13.74 76 Yes Yes DAPK
117122019 11 1593 1584 3707 55 7965 7865 1057.0 PASS PASS PASS PASS 20.57 79 Yes Yes DAPK
11/13/2019 4 1476 1642 3657 2.0 738.0 81950 10905 PASS PASS PASS PASS 13.74 76 Yes Yes DA/PK
1171372019 21 1464 1563 3588 10.5 7320 7710 1062.0 PASS PASS PASS 27.15 75 Ves VYes DL/PK
11713/2019 16 1464 1563 3588 8.0 732.0 7735 1062.0 PASS PASS PASS PASS 24.12 75 Yes Yes DL/PK
117142019 5 1501 1730 3644 3.0 7505 8620 10715 PASS PASS PASS PASS 16.07 76 Yes Ves DL/PK
11714/2019 17 1459 1645 3611 85 7295 814.0 1076.0 PASS PASS PASS PASS 24.76 75 Yes Yes DL/PK
11/15/2019 4 1555 1511 3561 2.0 7775 7535 1003.0 PASS PASS PASS PASS 13.74 78 Yes Yes DL/PK
11/15/2019 17 1620 1671 3612 85 8100 827.0 996.0 PASS PASS PASS PASS 24.76 79 Yes Yes DL/PK
11/20/2019 8 1548 1702 3655 40 7740 8470 10535 PASS PASS PASS PASS 18.04 77 Yes Yes DA

11/20/2019 17 1701 1688 3444 85 8505 8355 8715 PASS PASS PASS PASS 24.76 81 Yes Yes DA
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Initial Background and Source Gounts for Control Chart

initial bkg counts initial source plus bkg counts

# Alpha cpm Beta cpm Alpha cpm Beta cpm

11.00 5.5 1540.00 770 1699 849.5 3444 1722

14.00 7 1579.00 789.5 1630 815 3361 1680.5

11.00 5.5 1555.00 777.5 1651 825.5 3374 1687

12.00 6 1632.00 816 1647 823.5 3342 1671

8.00 4 1655.00 827.5 1786 893 3533 1766.5

14.00 7 1705.00 852.5 1681 840.5 3402 1701

7.00 3.5 1591.00 795.5 1779 889.5 3465 1732.5

6.00 3 1573.00 786.5 1765 882.5 3420 1710

9.00 4.5 1547.00 7735 1745 872.5 3502 1751

11.00 55 1579.00 789.5 1821 910.5 3441 1720.5

5.15 797.8 860.2 1714.2

Sin1y 1.38 26.36 33.68 30.66
Zero 0.00 500.00 -20% 688.16 1371.36
99% CV 70.00 15000.00 +20% | 1032.24 2057.04
Zero 0.00 600.00 696.76 1388.50
95% CV 10.00 900.00 1023.64 2039.90
| 855.1 916.4

34.66 41.19

684.04 733.12
1026.06 1099.68

692.59 742.28
1017.51 1090.52
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Hunters Point Naval Shipyard, CA Appendix E
Counting Instrument:] Ludlum 2360 [ Detector: 43-37 | Calibration Date:[ 9/11/2019
Serial #] 278604 | Serial #: PR190617 |12 month calibration: | oK
Detector Active Area or Area Covered by Smear (cmz): 584
Control Chart ~
Original Sourcs Source Required MDA Contrgl Chart & Daily Control Chart Control C;;]&:(;le(—_,br;%ﬁ Control Chart
. Activity (DPM) | Source Greation Decg){ed (DPMMOOcmZ) % Daily Bkg Source- bkg Average Qhan bkg 1 Average o/f source 1
Efflmgncy Sour.ce Source Y Activity Count Time Sample o/f cpm sigma, cpm sigma, cpm
{fraction) | Nuclide Number Date T (Y1) Count Time cpm
Alpha 0.0670 Th-230 M6-837 5,521 6/16/2015 7.854E+04 5,521 100 2 2 2.15 1.11 659.1 19.12
Beta 0.1960 Tc-99 M6-836 5976 6/16/2015 2.11E+05 5,976 1000 2 2 643.20 31.47 888.6 48.88
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate {cpm) Net Daily Source Rate {cpm) Bkg QC Pass/Fail Source QC Pass/Fail o MDA | B MDA H.P. Technician

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) | MDA B (dpm)] OK? OK? Technician Initials

9/17/2019 3 1214 1369 3033 1.5 607.0 683.0 909.5 PASS PASS PASS PASS 14.18 72 Yes Yes BB

9/17/2019 17 1473 1266 2968 85 7365 624.5 7475 PASS PASS PASS PASS 28.45 80 Yes Yes BB

9/18/2019 4 1217 1330 3141 2.0 608.5 663.0 962.0 PASS PASS PASS PASS 15.78 72 Yes Yes BB

9/18/2019 5 1389 1495 2953 2.5 694.5 745.0 782.0 PASS PASS PASS PASS 17.18 77 Yes Yes BB
9/19/2019 8 1310 1377 3162 4.0 655.0 684.5 926.0 PASS PASS PASS PASS 20.72 75 Yes Yes DA/DL
9/19/2019 1 1471 1127 3017 5.5 735.5 5568.0 773.0 PASS PASS PASS PASS 23.63 80 Yes Yes DA/DL
9/20/2019 5 1324 1363 2955 2.5 662.0 679.0 815.5 PASS PASS PASS PASS 17.18 76 Yes Yes DA/DL
9/20/2019 14 1490 1325 3102 7.0 745.0 655.5 806.0 PASS PASS PASS PASS 26.17 80 Yes Yes DA/DL

9/23/2019 4 1420 1308 2957 2.0 710.0 652.0 768.5 PASS PASS PASS PASS 15.78 78 Yes Yes SH

9/23/2019 18 1467 1435 3056 9.0 7335 708.5 794.5 PASS PASS PASS PASS 29.16 79 Yes Yes SH

9/24/2019 3 1337 1394 3102 1.5 668.5 695.5 882.5 PASS PASS PASS PASS 14.18 76 Yes Yes SH

972412019 20 1440 1384 3101 100 720.0 682.0 830.5 PASS PASS PASS PASS 30.53 79 Yes Yes SH

9/25/2019 1 1388 1197 3109 0.5 699.0 598.0 855.5 PASS PASS PASS PASS 9.81 78 Yes Yes SH

9/26/2019 3 1305 1306 3071 1.5 652.5 651.5 883.0 PASS PASS PASS PASS 14.18 75 Yes Yes BB

9/26/2019 4 1317 1356 3129 2.0 6585 676.0 906.0 PASS PASS PASS PASS 15.78 75 Yes Yes BB

9/26/2019 18 1422 1380 3101 9.0 711.0 681.0 839.5 PASS PASS PASS PASS 29.16 78 Yes Yes BB
9/27/2019 5 1315 1315 3006 25 657.5 655.0 8455 PASS PASS PASS PASS 17.19 75 Yes Yes DA/DL
9/27/2019 14 1310 1139 3181 7.0 655.0 562.5 9355 PASS PASS PASS PASS 26.17 75 Yes Yes DA/DL
9/30/2019 4 1267 1115 3030 2.0 633.5 555.5 881.5 PASS PASS PASS PASS 15.78 74 Yes Yes DA/DL
9/30/2019 20 1446 1176 3145 10.0 7230 578.0 849.5 PASS PASS PASS PASS 30.53 79 Yes Yes DA/DL
10/1/2019 8 1272 1236 3008 4.0 636.0 614.0 868.0 PASS PASS PASS PASS 20.72 74 Yes Yes DA/DL
10/1/2019 15 1452 1167 3075 7.5 726.0 576.0 811.5 PASS PASS PASS PASS 26.95 79 Yes Yes DA/DL
10/2/2019 3 1307 1144 3018 1.5 653.5 570.5 8555 PASS PASS PASS PASS 14.18 75 Yes Yes DA/DL
10/2/2019 12 1493 1184 3102 6.0 746.5 586.0 8045 PASS PASS PASS PASS 24.51 80 Yes Yes DA/DL
10/3/2019 10 1268 1275 3038 5.0 634.0 632.5 885.0 PASS PASS PASS PASS 22.71 74 Yes Yes DA/DL
10/3/2019 16 1402 1308 2992 8.0 701.0 646.5 795.0 PASS PASS PASS PASS 27.71 78 Yes Yes DA/DL
10/4/2019 4 1271 1275 3024 2.0 635.5 635.5 876.5 PASS PASS PASS PASS 15.78 74 Yes Yes DA/DL
10/4/2019 13 1360 1256 3008 6.5 680.0 621.5 824.0 PASS PASS PASS PASS 25.36 77 Yes Yes DA/DL
10/7/20189 3 1343 1278 3094 1.5 671.5 637.5 875.5 PASS PASS PASS PASS 14.18 76 Yes Yes DA/DL
10/7/20189 15 1509 1328 3085 7.5 754.5 655.5 788.0 PASS PASS PASS PASS 26.95 81 Yes Yes DA/DL
10/8/20189 2 1336 1272 3085 1.0 668.0 635.0 8745 PASS PASS PASS PASS 12.28 76 Yes Yes DA/DL
10/8/2019 3 1476 1209 2928 1.5 738.0 603.0 726.0 PASS PASS PASS PASS 14.18 80 Yes Yes DA/DL
10/9/2019 5 1237 1115 3045 25 618.5 555.0 904.0 PASS PASS PASS PASS 17.19 73 Yes Yes DA/DL
10/9/2019 10 1393 1114 3064 5.0 696.5 552.0 835.5 PASS PASS PASS PASS 22.71 77 Yes Yes DA/DL
10/10/2019 3 1261 1088 2969 1.5 630.5 542.5 854.0 PASS PASS PASS PASS 14.18 74 Yes Yes DA/DL
10/10/2019 9 1343 1423 3000 4.5 671.5 707.0 828.5 PASS PASS PASS PASS 21.74 76 Yes Yes DA/DL
10/11/2019 1 1283 1279 3160 5.5 641.5 634.0 938.5 PASS PASS PASS PASS 23.63 74 Yes Yes DA/DL
10/11/2019 16 1427 1265 3060 8.0 7135 624.5 816.5 PASS PASS PASS PASS 27.71 78 Yes Yes DA/DL
10/16/2019 7 1130 1264 3007 35 565.0 628.5 9385 PASS PASS PASS 19.63 70 Yes Yes DA/DL
10/16/2019 7 1239 1280 2905 3.5 619.5 636.5 833.0 PASS PASS PASS PASS 19.63 73 Yes Yes DA/DL
10/16/2018 8 1285 1180 3033 4.0 642.5 586.0 874.0 PASS PASS PASS PASS 20.72 74 Yes Yes DA/DL
10/17/2018 3 1286 1364 2988 1.5 643.0 680.5 851.0 PASS PASS PASS PASS 14.18 74 Yes Yes DA/DL
10/17/2018 20 1297 1328 3111 10.0 648.5 654.0 907.0 PASS PASS PASS PASS 30.53 75 Yes Yes DA/DL
10/18/20189 4 1214 1147 2959 2.0 607.0 5715 8725 PASS PASS PASS PASS 15.78 72 Yes Yes DA/DL
10/18/2019 6 1297 1098 2973 3.0 648.5 546.0 838.0 PASS PASS PASS PASS 18.46 75 Yes Yes DA/DL
10/21/2019 14 1391 1324 2937 7.0 695.5 655.0 773.0 PASS PASS PASS PASS 26.17 77 Yes Yes DA/DL
10/21/2019 13 1390 1379 3131 6.5 695.0 683.0 8705 PASS PASS PASS PASS 25.36 77 Yes Yes DA/DL
10/22/2019 4 1244 1336 3057 2.0 622.0 666.0 906.5 PASS PASS PASS PASS 15.78 73 Yes Yes DA/DL
10/22/2019 15 1404 1301 3053 7.5 702.0 643.0 8245 PASS PASS PASS PASS 26.95 78 Yes Yes JF/DL
10/23/2019 8 1246 11686 3014 4.0 623.0 579.0 884.0 PASS PASS PASS PASS 20.72 73 Yes Yes JF/DL
10/23/2019 10 1486 1248 3034 5.0 743.0 619.0 7740 PASS PASS PASS PASS 22.71 80 Yes Yes JF/DL
10/24/2019 2 1365 1229 3056 1.0 682.5 613.5 845.5 PASS PASS PASS PASS 12.28 77 Yes Yes JF/DL
10/24/2019 6 1240 1205 2760 3.0 620.0 599.5 760.0 PASS PASS PASS PASS 18.46 73 Yes Yes JF/DL
10/25/2019 3 1434 1173 2967 1.5 717.0 585.0 766.5 PASS PASS PASS PASS 14.18 79 Yes Yes JF/DL
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10/25/2019 11 1494 1350 3178 55 747.0 669.5 842.0 PASS PASS PASS PASS 23.63 80 Yes Yes JE/DL
10/28/2019 4 1221 1208 2944 20 6105 502.0 8615 PASS PASS PASS PASS 15.78 73 Yes Yes JF/DL
10/28/2019 4 1274 1221 3095 20 637.0 608.5 910.5 PASS PASS PASS PASS 15.78 74 Yes Yes JE/DL
10/30/2019 2 1158 1080 2067 10 578.0 538.0 304.5 PASS PASS PASS 12.28 71 Yes Yes DA
10/30/2019 4 1201 1080 2967 20 600.5 538.0 883.0 PASS PASS PASS PASS 15.78 72 Yes Yes DA/DL
10/30/2019 18 1286 1100 3102 9.0 643.0 541.0 908.0 PASS | PASS | PASS PASS 29.16 74 Yes Yes DA/DL
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Initial Background and Source Counts for Control Chart

initial bkg counts initial source plus bkg counts

# Alpha cpm Beta cpm Alpha cpm Beta cpm
4.00 2 1274.00 637 1266 633 3141 1570.5

10.00 5 1319.00 659.5 1372 686 3124 1562

3.00 1.5 1313.00 656.5 1328 664 2971 1485.5

4.00 2 1402.00 701 1333 666.5 3039 1519.5

2.00 1 1287.00 643.5 1262 631 3073 1536.5

4.00 2 1333.00 666.5 1350 675 3046 1523

5.00 2.5 1230.00 615 1363 681.5 3074 1537

3.00 1.5 1302.00 651 1345 672.5 3008 1504

3.00 1.5 1186.00 593 1322 661 3132 1566

5.00 25 1218.00 609 1283 641.5 3028 1514

2.15 643.0 661.2 1531.8

Sty 1.11 31.47 19.65 28.07
Zero 0.00 500.00 -20% 528.96 1225.44
99% CV 70.00 15000.00 | +20% 793.44 1838.16
Zero 0.00 600.00 -19% 535.57 1240.76
95% CV 10.00 800.00 786.83 1822.84
659.1 888.6

19.12 48.88

527.24 710.88
790.86 1066.32

533.83 719.77
784.27 1057.43
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Counting Instrument:] Ludlum 2360 [ Detector: 43-37 | Calibration Date:[ 91172019
Serial #] 245779 | Serial #: PR190618 |12 month calibration. | oK
Detector Active Area or Area Covered by Smear (cmz): 584
Control Chart
Control Chart
- Source ! Control Chart & Dail Control Chart{| Controi Control Chart
- Ongvxr\_al Source . Decayed Requslred MDZA & Daily Bkg Souroey— bkg Average | Chart bkg 1 Source-bkg source 1
Efficiency | Source Source Activity (DPM) | Source Creation Activity (DRMA100CM?) | it Time Sample /i cpm sigma, cpm Average o/p sigma, cpm
(fraction) | Nuclide Number Date T (y1) Count Time cpm
Alpha 0.066 Th-230 M6-837 5,521 6/16/2015 7.54E+04 5,521 100 2 2 245 1.486 7118 24.89
Beta 0.207 Tc-99 M6-836 5,976 6/16/2015 2.11E+05 5,976 1000 2 2 648.20 38.77 990.9 58.59
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate (cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fail o MDA | p MDA H.P. Technician
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpim) {MDA B (dpm)| OK? OK? Technician Initials
9/17/2019 4 1370 1438 3383 2.0 685.0 7170 1006.5 PASS PASS PASS PASS 16.02 73 Yes Yes BB
9/17/2019 9 1368 1477 3296 4.5 684.0 7340 964.0 PASS PASS PASS PASS 2207 73 Yes Yes BB
97182019 3 1371 1393 3229 15 6855 §95.0 929.0 PASS PASS PASS PASS 1440 73 Yes V&S BB
9/18/2019 7 1449 1505 3244 3.5 7245 749.0 897.5 PASS PASS PASS PASS 19.93 75 Yes Yes DA/DL
9/19/2019 6 1392 1363 3198 3.0 696.0 678.5 903.0 PASS PASS PASS PASS 18.74 73 Yes Yes DA/DL
9/19/2019 7 1497 1574 3252 3.5 748.5 783.5 877.5 PASS PASS PASS PASS 19.93 76 Yes Yes DA/DL
9/20/2018 1 1341 1477 3253 0.5 670.5 7380 956.0 PASS PASS PASS PASS 9.96 72 Yes Yes DA/DL
9/20/2019 5 1484 1199 3188 2.5 742.0 597.0 852.0 PASS PASS PASS PASS 17.45 76 Yes Yes DA/DL
9/23/2019 9 1368 1503 3240 4.5 684.0 7470 936.0 PASS PASS PASS PASS 2207 73 Yes Yes SH
9/23/2019 20 1520 1546 3165 10.0 760.0 763.0 8225 PASS PASS PASS PASS 30.99 77 Yes Yes SH
9/24/2018 2 1347 1515 3237 1.0 673.5 756.5 945.0 PASS PASS PASS PASS 1247 72 Yes Yes SH
9/24/2019 14 1447 1504 3071 7.0 7235 745.0 812.0 PASS PASS PASS PASS 26.57 75 Yes Yes SH
9/25/2019 5 1507 1483 3126 25 753.5 729.0 808.5 PASS PASS PASS PASS 1745 76 Yes Yes SH
9/25/2019 7 1466 1489 3237 3.5 733.0 7410 8855 PASS PASS PASS 19.93 75 Yes Yes SH
9/26/2019 3 1383 1275 3244 1.5 691.5 636.0 9305 PASS PASS PASS 14.40 73 Yes Yes DA/DL
9/26/2019 18 1380 1238 3143 9.0 690.0 610.0 881.5 PASS PASS PASS 29.60 73 Yes Yes DA/DL
9/27/2019 2 1269 1244 3138 10 634.5 621.0 9345 PASS PASS PASS 1247 70 Yes Yes DA/DL
9/27/2019 8 1336 1404 3211 4.0 668.0 698.0 937.5 PASS PASS PASS 21.04 72 Yes Yes DA/DL
9/30/2019 3 1255 1252 2957 1.5 6275 624.5 851.0 PASS PASS PASS 1440 70 Yes Yes BB
9/30/2019 14 1282 1434 3155 7.0 641.0 710.0 936.5 PASS PASS PASS 26.57 70 Yes Yes DA/DL
10/1/2019 3 1265 1462 3217 15 632.5 729.5 976.0 PASS PASS PASS 1440 70 Yes Yes DA/DL
10/1/2019 16 1414 1314 3174 8.0 707.0 649.0 880.0 PASS PASS PASS 28.13 74 Yes Yes DA/DL
10/2/2019 1 1326 1382 2810 05 663.0 690.5 792.0 PASS PASS PASS 9.96 72 Yes Yes DA/DL
10/2/2019 1 1328 1382 3064 05 663.0 680.5 869.0 PASS PASS PASS 9.96 72 Yes Yes DA/DL
10/2/2019 5 1299 1380 3171 2.5 649.5 687.5 936.0 PASS PASS PASS 17.45 71 Yes Yes DA/DL
10/3/2019 2 1284 1349 3222 1.0 642.0 673.5 969.0 PASS PASS PASS 12.47 70 Yes Yes DA/DL
10/3/2019 16 1396 1379 3183 8.0 698.0 681.5 893.5 PASS PASS PASS 28.13 73 Yes Yes DA/DL
10/4/2019 2 1258 1345 3047 1.0 629.0 671.5 894.5 PASS PASS PASS 12.47 70 Yes Yes DA/DL
10/4/2019 14 1235 1278 3055 7.0 617.5 632.0 910.0 PASS PASS PASS 26.57 69 Yes Yes DA/DL
10/7/2019 4 1255 1381 3260 2.0 627.5 6785 1002.5 PASS PASS PASS 16.02 70 Yes Yes DA/DL
10/7/2019 9 1416 1370 3282 4.5 708.0 680.5 933.0 PASS PASS PASS 2207 74 Yes Yes DA/DL
10/8/2019 3 1338 1419 3202 1.5 669.0 708.0 932.0 PASS PASS PASS 1440 72 Yes Yes DA/DL
10/8/2019 8 1203 1348 3217 4.0 601.5 670.0 1007.0 PASS PASS PASS 21.04 68 Yes Yes DA/DL
10/9/2019 4 1342 1419 3178 20 671.0 707.5 918.0 PASS PASS PASS 16.02 72 Yes Yes DA/DL
10/9/2019 18 1264 1212 3025 9.0 632.0 597.0 880.5 PASS PASS PASS 29.60 70 Yes Yes DA/DL
10/10/2019 3 1304 1339 3169 1.5 652.0 668.0 932.5 PASS PASS PASS 1440 71 Yes Yes DADL
10/10/2019 9 1232 1426 3227 4.5 616.0 708.5 997.5 PASS PASS PASS 2207 69 Yes Yes DA/DL
10/11/2019 3 1297 1390 3151 15 648.5 693.5 927.0 PASS PASS PASS 1440 71 Yes Yes DA/DL
10/11/2019 5 1224 1368 3186 25 612.0 681.5 981.0 PASS PASS PASS 17.45 69 Yes Yes DA/DL
10/15/2019 4 1225 1368 3192 20 612.5 682.0 983.5 PASS PASS PASS 16.02 69 Yes Yes DA/DL
10/15/2019 5 1226 1413 3108 2.5 613.0 704.0 939.5 PASS PASS PASS 17.45 69 Yes Yes DA/DL
10/16/2019 4 1283 1482 3256 2.0 641.5 739.0 986.5 PASS PASS PASS 16.02 70 Yes Yes DA/DL
10/16/2019 3 1203 1409 3166 1.5 601.5 703.0 981.5 PASS PASS PASS 14.40 68 Yes Yes DA/DL
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Ludlum 2360/43-37

245779/PR1290618
Initial Background and Source Counts for Control Chart
initial bkg counts initial source plus bkg counts
# Alpha cpm Beta cpm Alpha cpm Beta cpm
1.00 0.5 1230.00 615 1428 714 3272 1636
1.00 0.5 1358.00 679 1438 719 3166 1583
3.00 1.5 1302.00 651 1494 747 3339 1669.5
6.00 3 1186.00 593 1409 704.5 3281 1640.5
7.00 3.5 1214.00 607 1439 719.5 3229 1614.5
10.00 5 1216.00 608 1340 670 3365 1682.5
4.00 2 1332.00 666 1395 697.5 3253 1626.5
5.00 2.5 1359.00 679.5 1391 695.5 3269 1634.5
4.00 2 1390.00 695 1502 751 3429 1714.5
8.00 4 1377.00 688.5 1449 724.5 3178 1589
2.45 648.0 714.3 1639.1
Sin1y 1.46 38.77 24.18 40.75
Zero 0.00 500.00 -20% 571.40 1311.24
99% CV 70.00 15000.00 | +20% 857.10 1966.86
Zero 0.00 600.00 578.54 1327.63
95% CV 10.00 800.00 849.96 1950.47
711.8 990.9
24.89 58.59
569.44 792.68
854.16 1189.02
576.56 802.59
847.04 1179.11
E-22
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

inst.# 104556

QC Daily Source

Inst.# 104556

Source Ser. #

Bkg

Date

Result (prem/hr)

Initial Source Readings

Nuclide

Bkg

8/12/2019

p

8/12/2019

8/13/2019

8/13/2019

8/14/2019

8/14/2019

8/15/2019

8/15/2019

8/16/2019

8/16/2019

8/19/2019

8/19/2019

8/20/2019

8/20/2019

8/21/2019

8/21/2019

8/22/2019

8/22/2019

8/23/2019

8/23/2019

8/26/2019

8/26/2019

8/27/2019

8/27/2019

8/28/2019

8/28/2019

8/29/2019

8/29/2019

8/30/2019

8/30/2019

9/3/2019

9/3/2019

9/4/2019

9/4/2019

9/9/2019

9/9/2019

9/12/2019

9/12/2019

9/13/2019

9/13/2019

9/30/2019

9/30/2019

10/7/2019

10/7/2019

10/11/2019

10/11/2019

10/21/2019

10/21/2019

11/1/2019

11/1/2019

11/8/2019

11/8/2019

Gif g onf i i g Orf v onf i v o i v e i g g i o ong anf i on i O i onff g s s O i i v on il g B i i ong i g i anf v aonf anf v an

Date Result {urem/hr)
8/12/2019 4
8/12/2019 5
8/12/2019 5
8/12/2019 4
8/12/2019 4
8/12/2019 5
8/12/2019 4
8/12/2019 4
8/12/2019 5
8/12/2019 5

E-23
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Inst.# 104556

Appendix E

QC Daily Source

Inst.# 104556

Source Ser. #]1592-30-1

Date Result (prem/hr)
8/12/2019 100
8/12/2019 100
8/13/2019 100
8/13/2019 20
8/14/2019 100
8/14/2019 100
8/15/2019 100
8/15/2019 100
8/16/2019 90
8/16/2019 100
8/19/2019 100
8/19/2019 100
8/20/2019 90
8/20/2019 100
8/21/2019 100
8/21/2019 100
8/22/2019 100
8/22/2019 100
8/23/2019 90
8/23/2019 100
8/26/2019 100
8/26/2019 100
8/27/2019 100
8/27/2019 100
8/28/2019 100
8/28/2019 100
8/29/2019 100
8/29/2019 100
8/30/2019 100
8/30/2019 100

9/3/2019 100
9/3/2019 100
9/4/2019 100
9/4/2019 100
9/9/2019 100
9/9/2019 100
9/12/2019 90
9/12/2019 100
9/19/2019 90
9/19/2019 90
9/30/2019 100
9/30/2019 90
10/7/2019 100
10/7/2019 100
10/11/2019 100
10/11/2019 100
10/21/2019 100
10/21/2019 90
11/1/2019 90
11/1/2019 90
11/8/2019 100
11/8/2019 90

PIF

Initial Source Readings

Nuclide] Co-60

Date Result (urem/hr)
8/12/2019 90
8/12/2019 90
8/12/2019 100
8/12/2019 100
8/12/2019 100
8/12/2019 100
8/12/2019 90
8/12/2019 90
8/12/2019 90
8/12/2019 100

Average
95

E-24
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Model 2221r with 44-20

Appendix E

Inst.# 176952

Source Ser. #

Bkg

176952 /PR262403
Inst.# 176952
QC Daily Source
Date Result (cpm) PiF
8/12/2019 7564
8/12/2019 7875
8/13/2019 7682
8/13/2019 7780
8/14/2019 7258
8/14/2019 8124
8/15/2019 7587
8/15/2019 7765
8/16/2019 7652
8/16/2019 7729
8/19/2019 70290
8/19/2019 7762
8/20/2019 7105
8/20/2019 7709
8/21/2019 7081
8/21/2019 7210
8/22/2019 7165
8/22/2019 7503
8/23/2019 7508
8/23/2019 7331
8/26/2019 7380
8/26/2019 7841
81272019 7177
8/27/2019 7442
8/28/2019 7369
8/28/2019 7533
8/29/2019 7797
8/29/2019 7499
8/30/2019 7271
8/30/2019 7544
9/3/2019 7295
9/3/2019 7039

Initial Source -Readings

Nuclide

Bkg

Date RrResult (cpm)
8/12/2019 7946
8/12/2019 7715
8/12/2019 7920
8/12/2019 7904
8/12/2019 7629
8/12/2019 7678
8/12/2019 7769
8/12/2019 7795
8/12/2019 7679
8/12/2019 7702

Average
7774
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA Appendix E

97412019 7293
97412019 7450
9/9/2019 7146
9/9/2019 7477
9/12/2019 7740
9712/2019 7622
9719/2019 7643
9719/2019 7608
9726/2019 7782 Model 2221r with 44-20
9/26/2019 7569 176952/PR262403
9/27/2019 7045
"~ 9/27/2019 7533
9/30/2019 7666
973012019 73290
107172019 7786
10/1/2019 7660
10/3/2019 7544
107312019 7260
107472019 7333
107412019 7543
1078/2019 7920
1078/2019 7763
107972019 7677
107972019 7540
10/10/2019 72390
7071072019 75290
10/11/2019 7905
10/11/2019 7741
10/15/2019 7325
10/15/2019 7824
10/16/2019 7427
1071612019 7515
10/17/2019 7276
T0/17/2019 7304
10/18/2019 7407
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E

10/18/2019 7792

10/21/2019 7263

10/21/2019 7281

10/22/2019 7390

10/22/2019 Zﬁss

1822;;812 ;,—222 Model 2221r with 44-20
10/24/2019 7973 176952/PR262403
10/24/2019 7173

10/25/2019 7432

10/25/2019 7864

10/29/2019 7476

10/29/2019 8086

117172019 8450

117172019 8255

11/5/2019 7968

11/5/2019 7731

1176/2019 7826

1176/2019 7920

117772019 7801

117772019 7654

1171112019 8046

1171112019 8105

1171412019 7855

11714/2019 8045

1171512019 7933

11/15/2019 7310

1171812019 8646

11718/2019 8448

7171672019 6900
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Model 2221r with 44-20
176952/PR262403

Inst.# 176952

Appendix E

QC Daily Source

Inst.# 176952

Source Ser. #

Bkg

Date Result {cpm)
11/19/2109 6963
11/20/2019 7659
11/20/2019 7630

PIF

Initial Source I-Readings

Nuclide

Bkg

Date Result (cpm)
8/12/2019 7946
8/12/2019 7715
8/12/2019 7992
8/12/2019 7904
8/12/2019 7620
8/12/2019 7678
8/12/2019 7769
8/12/2019 7795
8/12/2019 7679
8/12/2019 7702

Average
7074
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Model 2221r with 44-20

Appendix E

Inst.# 176952

Source Ser. #

1592-30-1

176952/PR262403
Inst.# 176952
QC Daily Source
Date Result (cpm) PiF
8/12/2019 105662
8/12/2019 109556
8/13/2019 101888
8/13/2019 103146
8/14/2019 103802
8/14/2019 103466
8/15/2019 103629
8/15/2019 104324
8/16/2019 103111
8/16/2019 103478
8/19/2019 107076
8/19/2019 103488
8/20/2019 105703
8/20/2019 107279
8/21/2019 106957
8/21/2019 104637
8/22/2019 114472
8/22/2019 102483
8/23/2019 117101
8/23/2019 110721
8/26/2019 100999
8/26/2019 101822
8/27/2019 106325
81272019 102500
8/28/2019 106016
8/28/2019 104891
8/29/2019 114932
8/29/2019 105891
8/30/2019 118006
8/30/2019 105688
9/3/2019 102995
9/3/2019 107963

Initial Source -Readings

Nuclide

Co-60

Date Result (cpm)
8/12/2019 103434
8/12/2019 109309
8/12/2019 109408
8/12/2019 102208
8/12/2019 109090
8/12/2019 108413
8/12/2019 103494
8/12/2019 101139
8/12/2019 112232
8/12/2019 103272

Average
106200
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA Appendix E

9/4/2019 115063
9/4/2019 105722
9/9/2019 106054
57912019 102404
gﬂgggg 1822;2 Model 2221r with 44-20
TP TE T e 176952 /PR262403
971972019 102304
9/26/2019 701367
9726/2019 704328
9/27/2019 105811
" 9/27/2019 103466
973072019 105746
973072010 706532
10/1/2019 103481
107172019 103270
107312019 10387 1
107312019 10281 1
10/4/2019 105673
707472010 104661
10/8/2019 105633
707812019 105422
707972019 108562
707972019 704320
10/10/2019 103970
7071072019 702678
10/11/2019 99085
1071172019 102342
70715/2019 70604 1
70715/2019 104430
70/16/2019 90086
70716/2010 703838
10/17/2019 104978
7071772019 708004
70/18/2019 102382
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
10/18/2019 106522
10/21/2019 103035
10/21/2019 101392
10/22/2019 102864
10/22/2019 103561 Model 2221r with 44-20
10/23/2019 102613 176952/PR262403
10/23/2019 107759
10/24/2019 105941
10/24/2019 104215
10/25/2019 107533
10/25/2019 106392
10/29/2019 99839
10/29/2019 101228
117172019 105531
117172019 106737
117512019 104360
117512019 107411
117612019 103874
117612019 106931
117712019 104792
117712019 102780
1171172019 105192
1171172019 104512
7171472019 701505
11/14/2019 102503
T1715/2019 104511
11/15/2019 105129
T1718/2019 101927
11718/2019 117320
7171972019 112647
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Model 2221r with 44-20

176952/PR262403

Inst.# 176952

QC Daily Source

713

Date Result (cpm)
11/19/2019 104108
11/20/2019 108308
11/20/2019 110238

Appendix E

Inst.# 176952

Source Ser. #

1592-30-1

Initial Source -Readings

Nuclide

Co-60

Date Result (cpm)
8/12/2019 103434
8/12/2019 109309
8/12/2019 109408
8/12/2019 102208
8/12/2019 109090
8/12/2019 108413
8/12/2019 103494
8/12/2019 101139
8/12/2019 112232
8/12/2019 103272

Average
106200

E-32

ED_006061A_00000075-00238



Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA Appendix E

CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)

Caounting Instrument: 2929 Detector: 43-10-1 Calibration Date:| 2/26/2020
Serial #: 142654 Serial #: PR145340 12 month calibration: OK
Detector Active Area or Area Covered by Smear (cmz): 100
Control Chart
Original Source Source Required MDA Contrgl Chart & Daily Control Chart Control CsO;:;r—?;L(_;bT(Zrt Control Chart
- L . Decayed 2. | & Daily Bkg Source- | bkg Average | Chart bkg 1 ) source 1
Eﬁxcxe?ncy Source Source | Activity (BPM) | Source Creation Activity (DPM/100cm®) | e Sample P cpm | sigma, cpm Average o/f sigma, cpm
(fraction) | Nuclide | Number Date Tiz (yr) Count Time cpm

Alpha 0.3521 Th-230 3973-02 15,700 8/21/2012 7.54E+04 15,699 20 10 1 0.10 0.09 5250.5 86.39

Beta 0.1689 Tc-88 3975-02 17,700 8/21/2012 2.11E+05 17,700 200 10 1 37.77 1.49 3042.5 55.58

Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate {cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fail o MDA | p MDA H.P. Technician

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) [MDA B (dpm)} OK? OK? Technician Initials
3/9/2020 1 350 5211 3082 0.1 35.0 5210.9 3047.0 PASS PASS PASS PASS 11.62 138 Yes Yes KR
3/9/2020 1 393 5321 3171 01 39.3 5320.9 3131.7 PASS PASS PASS PASS 11.62 146 Yes Yes KR
311012020 2 380 5218 3135 0.2 380 5217.8 3007.0 PASS PASS PASS PASS 12.90 144 Yes Yes KR
371012020 [ 411 5113 3104 0.1 411 5112.9 3062.9 PASS PASS PASS 11.62 149 Yes Yes KR
3/10/2020 1 396 5113 3104 0.1 39.6 51129 3064.4 PASS PASS PASS PASS 11.62 146 Yes Yes KR
3/11/2020 2 378 5216 3128 0.2 37.8 5215.8 3080.1 PASS PASS PASS PASS 12.90 144 Yes Yes KR
3/11/2020 1 396 5320 3143 0.1 39.6 5319.9 3103.4 PASS PASS PASS PASS 11.62 146 Yes Yes KR
3/1212020 2 377 5106 3122 0.2 37.7 5105.8 3084.3 PASS PASS PASS PASS 12.80 143 Yes Yes KR
31272020 i 346 5231 3040 0.1 346 5230.9 3005.4 PASS PASS PASS 11.62 138 Yes Yes KR
3/1212020 0 397 5231 3040 0.0 39.7 5231.0 3000.3 PASS PASS PASS PASS 8.52 146 Yes Yes KR
3/13/2020 1 394 5294 3087 0.1 39.4 5293.9 3047.6 PASS PASS PASS PASS 11.62 146 Yes Yes KR
3/13/2020 1 398 5258 3098 0.1 39.8 5257.9 3058.2 PASS PASS PASS PASS 11.62 147 Yes Yes KR
Page 10of 1
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA Appendix E

CABRERA ALPHA-BETA COUNTING INSTRUMENT
(Rev 6)

Ludlum
2929/43-10-1

Initial Background and Source Counts for Control Chart

initial bkg counts initial source plus bkg counts
# Alpha cpm Beta cpm Alpha cpm Beta cpm
1 0.1 360 36 5269 5260 2053 2053
777777777777777777777777777777 1 0.1 367 36.7 5268 5268 3114 3114
77777777777777777777777777777 1 0.1 382 38.2 5139 5139 3084 3084
2 0.2 401 40.1 5366 5366 3104 3104
1 0.1 384 384 5342 5342 3026 3026
0 0 387 38.7 5241 5241 3137 3137
0 0 397 30.7 5365 5365 3083 3083
3 0.3 370 37 5161 5161 3134 3134
1 0.1 357 35.7 5162 5162 3108 3108
0 0 372 37.2 5193 5193 3060 3060
"""""""""""""""" 0.10 37.8 5250.6 3080.3
Si1) 0.09 1.49 86.37 55.93
-3sigma 0.18 33.29 4991.48 2912 52
+3 sigma 0.38 4205 5509.72 3248.08
-2 sigma -0.09 34.78 5077.85 2968.45
+2 sigma 0.29 40.76 5423.35 3192.15
5250.5 30425
Se1) 86.39 55.58
-3 sigma | 4991.34 2875.78
+3 sigma | 5509.66 3209.28
-2sigma | 5077.73 2931.36
3| +2 sigma | 5423.27 3153.70

Page 1 of 1
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
Counting Instrument:| Ludlum 2360 [ Detector: 43-93 | Calibration Date:| 2/12/2020
Serial #| 276943 | Sefial #: PR199841 | 12 month calibration. | oK |
Detector Active Area or Area Covered by Smear (cmZ): 100
Control Chart
. Source . Control Chart & Daily Control Chart Control Controf Chart Control Chart
Original Source Required MDA . Source-bkg
- A X Decayed 2. | & Daily Bkg Source- bkg Average | Chart bkg 1 source 1
Efficiency | Source |  Source Activity (DPM) | source Creation Activity (DPMA00CM™) | ot Time samgle wp com | sigma, cpm Average o/p sigma, com
{fraction) | Nuclide Number Date T yr) Count Time cpm
Alpha 0.1028 Th-230 3973-02 15,700 8/21/2012 7.54E+04 15,699 100 2 2 0.95 0.64 2757.0 38.71
Beta 0.2044 Tc-99 3975-02 17,700 8/21/2012 2.11E+05 17,700 1000 2 2 106.30 6.54 2218.6 36.85
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate {cpm) Net Daily Source Rate {cpm) Bkg QC Pass/Fail Source QC Pass/Fail o MDA | B MDA H.P. Technician
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) | MDA B {dpm)| OK? OK? Technician initials
3/9/2020 4 232 5534 4831 20 116.0 2765.0 2199.5 PASS PASS PASS PASS 59.84 181 Yes Yes KR
3/9/2020 0 219 5529 4525 00 1095 27645 2153.0 PASS PASS PASS PASS 14.59 176 Yes Yes KR
3/10/2020 1 242 5543 4860 05 121.0 2771.0 2209.0 PASS PASS PASS PASS 37.21 184 Yes Yes KR
3/10/2020 3 208 5510 4633 1.5 104.0 27535 2212.5 PASS PASS PASS PASS 53.78 171 Yes Yes KR
3/11/2020 2 229 5626 4663 1.0 114.5 2812.0 2217.0 PASS PASS PASS PASS 46.59 180 Yes Yes KR
3/11/2020 2 202 5508 4546 1.0 101.0 2753.0 2172.0 PASS PASS PASS PASS 46.59 169 Yes Yes KR
37122020 1 257 5615 4825 05 1285 2807.0 2284.0 PASS PASS PASS 37.21 190 Yes Ves KR
3/12/2020 1 249 5615 4825 0.5 124.5 2807.0 2288.0 PASS PASS PASS PASS 37.21 187 Yes Yes KR
3/12/2020 2 237 5418 4702 1.0 118.5 2708.0 22325 PASS PASS PASS PASS 46.59 183 Yes Yes KR
3/13/2020 1 226 5446 4783 0.5 113.0 27225 2278.5 PASS PASS PASS PASS 37.21 178 Yes Yes KR
3/13/2020 2 198 5467 4643 1.0 99.0 27325 22225 PASS PASS PASS PASS 46.59 167 Yes Yes KR
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Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Ludlum 2360/43-93

276943/199841
Initial Background and Source Gounts for Gontrol Chart

initial bkg counts initial source plus bkg counts

# Alpha cpm Beta cpm Alpha cpm Beta cpm

1 0.5 233 116.5 5596 2798 4635 2317.5

2 1 220 110 5502 2751 4661 2330.5

3 1.5 217 108.5 5482 2741 4707 2353.5

0 0 192 96 5524 2762 4652 2326

2 1 210 105 5548 2774 4710 2355

2 1 212 106 5540 2770 4622 2311

3 1.5 204 102 5391 2695.5 4731 2365.5

2 1 231 115.5 5414 2707 4624 2312

0 0 199 99.5 5509 2754.5 4469 2234.5

4 2 208 104 5652 2826 4686 2343

0.95 106.3 2757.9 2324.9

Sy 0.64 6.54 38.73 37.00
Zero 0.00 53.15 2206.32 1859.88
+99% CV 6.36 133.03 3309.48 2789.82
Zero 0.00 79.73 2233.90 1883.13
+95% CV 4.21 124.65 3281.90 2766.57
2757.0 2218.6

St 38.71 36.85
-3 sigma | 2640.82 2108.00
+3 sigma | 2873.08 2329.10
-2 sigma | 2679.53 2144.85
+2 sigma | 2834.37 2292.25
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
Counting Instrument:] Ludlum 2360 [ Detector: 43-37 | Calibration Date:[ 2/28/2020
Serial #] 220242 | Serial #: PR124946 | 12 month calibration: | oK |
Detector Active Area or Area Covered by Smear (cmz): 584
Control Chart
- : Control Chart
Original Source Source Required MDA (_,ontrgl Chart & Daily Control Chart Control Source-bkg Control Chart
- Activity {DPM) X Decayed DPM/A0Cem? & Daily Bkg Source- bkg Average | Chart bkg 1 A ) saurce 1
Eﬁlcigncy Sour.ce Source Y Source Creation Activity ( cm’) Count Time Sample a/ff cpm sigma, cpm verage o/fi sigma, cpm
{fraction) | Nuclide Number Date Tip (Y1) Count Time cpm
Alpha 0.0757 Th-230 3973-02 15,700 8/21/2012 7.54E+04 15,699 100 2 2 5.75 1.38 2393.6 36.06
Beta 0.1930 Tc-99 3975-02 17,700 8/21/2012 2.11E+05 17,700 1000 2 2 763.05 30.94 3590.1 52.99
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate {cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fail o MDA | B MDA H.P. Technician
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) |MDA B (dpm)| OK? OK? Technician Initials
3/9/2020 16 1474 4822 8874 8.0 737.0 2403.0 3700.0 PASS PASS PASS PASS 24.53 81 Yes Yes BB
3/9/2020 10 1492 4769 8665 50 746.0 23795 3586.5 PASS PASS PASS PASS 20.10 81 Yes Yes BB
3/10/2020 13 1534 4909 8719 65 767.0 24480 35925 PASS PASS PASS PASS 2244 82 Yes Yes BB/KR
3/10/2020 19 1566 5158 8424 9.5 783.0 2569.5 3429.0 PASS PASS PASS PASS 26.42 83 Yes Yes BB/KR
3/11/2020 13 1519 4848 8750 6.5 759.5 24175 3615.5 PASS PASS PASS PASS 2244 82 Yes Yes BB/KR
3/11/2020 19 1591 4816 8519 95 795.5 2398.5 3464.0 PASS PASS PASS PASS 2642 84 Yes Yes BB/KR
3/13/2020 10 1556 4975 8780 5.0 778.0 24825 3612.0 PASS PASS PASS PASS 20.10 83 Yes Yes BB/KR
3/13/2020 13 1531 5087 8683 6.5 765.5 2537.0 3576.0 PASS PASS PASS PASS 2244 82 Yes Yes BB/KR
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Ludlum 2360/43-37
220242/PR124946

Initial Background and Source Gounts for Gontrol Chart

S(n1)

Zero

99% CV

Zero

95% CV

initial bkg counts initial source plus bkg counts
Alpha cpm Beta cpm Alpha cpm Beta cpm
13.00 6.5 1465.00 732.5 4755 2377.5 8829 4414.5
12.00 6 1429.00 714.5 4810 2405 8712 4356
10.00 5 1490.00 745 4784 2392 8646 4323
8.00 4 1479.00 739.5 4724 2362 8678 4339
10.00 5 1594.00 797 4838 2419 8728 4364
14.00 7 1513.00 756.5 4854 2427 8631 4315.5
7.00 3.5 1576.00 788 4792 2396 8835 4417.5
13.00 6.5 1519.00 759.5 4666 2333 8735 4367.5
16.00 8 1590.00 795 4840 2420 8607 4303.5
12.00 6 1606.00 803 4924 2462 8661 4330.5
11.50 5.75 1526.1 763.1 2399.4 4353.1
1.38 30.94 36.32 39.07
0.00 381.53 -20% 1919.48 3482.48
14.22 830.02 +20% | 2879.22 5223.72
0.00 572.29 -19% 1943 47 3526.01
11.18 809.86 +19% | 2855.23 5180.19
2393.6 3590.1
36.06 52.99
1914.88 2872.04
+20% | 2872.32 4308.06
-19% 1938.82 2007.94
+19% | 2848.38 4272.16
E-38
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
Counting Instrument:] Ludium 2360 | Detector: 4337 | Calibration Date:[ 11/11/2019
Serial #] 275739 | Serial #: PR302114 [ 12 month calibration: | oK
Detector Active Area or Area Covered by Smear (cmz): 584
Control Chart
Original Source Source Required MDA Contrql Chart & Daily Control Chart ) Control C;;erile?br:%ﬁ Control Chart
- a R Decayed 5 | & Daily Bkg Source- bkg Average | Chart bkg 1 source 1
Efﬂmgncy Sour.ce Source Activity {DPM) | Source Creation Activity (DPM/100cm™) - ot Time Sample /B cpm sigma, cpm Average o/p sigma, cpm
{fraction) | Nuclide Number Date T (y7) Count Time cpm
Alpha 0.0760 Th-230 M6-837 5,521 6/16/2015 7.54E+04 5,521 100 2 2 540 1.05 829.3 22.86
Beta 0.1970 Tc-99 M6-836 5,976 6/16/2015 2.11E+05 5,976 1000 2 2 770.15 27.99 798.3 13.25
Date Daily Bkg Counts Daily Check Source Counts Daily Bkg Rate {cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fail o MDA | B MDA H.P. Technician

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o (dpm) |MDA B {dpm)| OK? OK? Technician Initials
11/13/2019 10 1569 1558 3114 5.0 784.5 774.0 7725 PASS PASS PASS PASS 20.02 82 Yes Yes BB/DL
11/14/2019 5 1517 1572 3116 25 758.5 7835 799.5 PASS PASS PASS PASS 15.15 80 Yes Yes DA/DL
11/14/2019 19 1556 1560 3016 9.5 778.0 770.5 730.0 PASS PASS PASS PASS 26.32 81 Yes Yes BB/DL
11/15/2019 7 1495 1606 3095 35 7475 799.5 800.0 PASS PASS PASS PASS 17.31 80 Yes Yes DA/DL
11/15/2018 17 1573 1453 2956 8.5 786.5 718.0 691.5 PASS PASS PASS PASS 25.08 82 Yes Yes DA/DL
11/18/20189 1" 1571 1378 3175 5.5 785.5 683.5 802.0 PASS PASS PASS PASS 20.83 82 Yes Yes DA/DL
11/18/2019 20 1623 1687 3141 10.0 8115 833.5 759.0 PASS PASS PASS PASS 26.91 83 Yes Yes DL/DA

11/19/2018 8 1539 1664 3218 4.0 769.5 828.0 838.5 PASS PASS PASS PASS 18.27 81 Yes Yes DA

11/19/20189 14 1565 1442 3010 7.0 7825 7140 7225 PASS PASS PASS PASS 23.07 82 Yes Yes DL

11/20/2019 12 1588 1409 3082 6.0 794.0 698.5 7470 PASS PASS PASS PASS 21.61 82 Yes Yes DA

11/20/2019 19 1632 1625 3036 9.5 816.0 803.0 702.0 PASS PASS PASS PASS 26.32 83 Yes Yes DA

11/21/2019 20 1607 1550 3163 10.0 803.5 765.0 7780 PASS PASS PASS PASS 26.91 83 Yes Yes DA

11/21/2019 14 1631 1551 3171 7.0 8155 768.5 770.0 PASS PASS PASS PASS 23.07 83 Yes Yes DA
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
Counting Instrument: Ludlum 2360 Detector: 43-37
Serial #: 275739 Serial #: PR302114
Initial Background and Source Counts for Control Chart
initial bkg counts initial source plus bkg counts

Alpha cpm Beta cpm Alpha cpm Beta cpm

12.00 6 1420.00 710 1633 816.5 3073 1536.5

8.00 4 1539.00 7695 1674 837 3131 1565.5

12.00 6 1506.00 753 1597 798.5 3079 1539.5

13.00 6.5 1565.00 7825 1701 850.5 3152 1576

9.00 4.5 1503.00 7515 1733 866.5 3134 1567

12.00 6 1591.00 7955 1676 838 3183 1591.5

10.00 5 1559.00 7795 1643 8215 3148 1574

14.00 7 1622.00 811 1744 872 3203 1601.5

8.00 4 1529.00 7645 1651 8255 3131 1565.5

10.00 5 1569.00 7845 1641 820.5 3135 1567.5

10.80 540 1540.3 770.2 834.7 1568.5

Sin1) 1.05 27.99 23.02 19.97
Zero 0.00 350.00 -20% 667.72 1254.76
99% CV 70.00 1160.00 +20% 1001.58 1882.14
Zero 0.00 600.00 -19% 676.07 1270.44
95% CV 10.00 850.00 +19% 993.23 1866.46
829.3 798.3

22.86 13.25

663.40 638.64

995.10 957.96

671.69 646.62

986.81 949.98
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CERTIFICATE OF CALIBRATION

LUDLUMN MEASUREMENTS, INC.
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Appendix E
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5
CERT % 4U84.0%
GRODER NO. 2E348040/474802
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fi*""i fi” 759

Customer  CARRERA BERVICES
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LUDLUM MEASUREMENTS, INC

S0 Oz Srest

Dacignar and danufactaror
of
335-235-5484

Seiepiificand Indostdal
Ingtumenty Swestwatar, TX 78558, U8 A

el

: SE M‘ia}
CERT # 40840

Hench Test Data For Detector

Custorner  CABRERA ZERVICES DEDER NO. ZO343840/474802
. 4 . & T g
Detegior 43-10-1 Serial No, f‘} MY Alpha fupct Sensitty ) .y
Counter 2829 SeralNo. SNSRI D Beta lput Sensitivity ¢ v
Count Time _ 1Minute Beta Window S my
Uthar Distance Source 1o Detecior S e
/
L2 . o &Y
‘ lsotope Sp X 39 isotope JEFE isotope & 0"
High Background Hize m@&f" Bize G Eaanr,. bw&@?ﬁf@@ﬁ%
Violtage Aipha Bate Alpha Bela Alpha Bata Alphz ‘ Reta
b7s | 0 L 4 gmip (R¢7 Y deve/ | 1 1A%
700 O M3 gHR. Yol B[ 3aesa 0 JYsEY
TR b YT ey yse  BRA dzpye P M
e f 3 pi3s Yy | Y3 3SERY & [FR7S
27 8 LA erkw  psa | 36 87RO AeIEY
%oy I iop (o0 J{%7. | yo  37esT| © 93209
gag | 3 b4 jef78  RA73 BhséBe | U Ressy
{1 Gas Progortional detector coﬁni rate decraased < 10% aftar 15 hour static test using 38" cabis.
1 Oas proportional detsctor countrate tecraased < 10% afier & hour siatic Yest using 39 cabile and alphaMbeta counter,

Signature  Jason Flofes

FORM 4B 08MSZMT i ) . o
® Serving The Nuclear indusiry Singe 1882 e
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Certiticate of Calibration
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Certificate M” Calibration

Calibration and Voltage Plateau

Appendix E

Envirsomantal Restoration Groip, ing.
RE0Y Washiogton SUNE, Suite 150
Adbaguerque, NM 87113

58-3224

winw FROGH ce com
Meter: Manufacturer: Ludium Model Mumber: 2360 Serial Nomber; 278384
Iitecior Manufacturer: Ludium Model Winnbar 43-37 Serial Nurmher: PRI78371

& Mechanical Check
T F/S Response Check W Reser Cheek

w Geotropism W Andio Cheek

1 Meter Zeroed Battery Check [Min 4.4
Source Dstance: L Ginches | Other
Source Geometry ) Below Other;
instrument found within tolerance; ¥ Yes ! Nao

W THR/WIN Operation

HY Check (+4 2.3%% i SOV W 1000V w0 1500V
Cable Lengh: 77 39-nch ) 72-inch @ Other: o
VDC) Algha Threshold: 100 mV  Barometric Pressure: 2475 inches Hg
Beta Threshold: 4 Temperature: 72 o
Beta Window: 40 my Relative Humidity 20 %

Iistegrated 1-Min. Counnt

Range/Multiplier Reference Serting " As-Found Reading” Meter Reading & i
¥ 1000 400 Kepm 400 404 400116 400139
x 1006 100 Kepin 1650 106
x 106 46 Kepm 400 404 39993 40026
100 10 Repm 100 160
10 4 Kepm 430 400 4103 4003
X 10 1 Kepm 100 104
%4 404 cpm 404 400 401 400
x 164 cpim {00 100
High Alpha Source Beta Sonrce Background
Volage & B I3 B Q@ 3] Voltage Platean
1850 2052 1242 P4 3512 i 399 5000
1575 2357 1460 21 ATAT 2 334 4000 P By
1600 a8 ATIS 03 s141 5 86 000 W ——
. IETETE: Vit
1625 2333 1937 19 5108 16 jopg POOC
« 1006 -
1638 2702 2099 24 2434 13 RS ¥ )
¢ . R S
1380 1895 1600 1825 185D
e Background Alphs Background Bets
ool tisl Abpha ~ MNet Beta
Comments: HY Plateauy Scaler Count Time = | min, Recommended HY = 1600 @S200. Per "the Ludium report 19957 (5) 23 volis

per (+3 1000 ib altitude over 2160° (ERG is @ 5200' s0 {(+)25 volis per {-)

Reference Instruments and/or Sources:
""" ITT43 ¥ 201932

Ludlum pulser serial number? |

Alpha Source:

o Beta Source:  TdP9lin: 409903

(alibrated By

Reviewed By: ﬂw

4098-0370 1 2.300dpmi6.3
P 2004/ 11,1 00cpra( 1447123

FOOH i altilude)

Fluke multimeter serial number & 87490128

P 1«)

2epm 174712

Calibration Darer Sy {/} oy //CL}

Date:

E-47

| Gamma Souree Os-137 @ @ 5.2uCH 12 s 4097-03
Onhier Source:

/
Calibration Dug g/j‘}e}/ﬁl&

}’ ¥
3 ;" 3?// ‘f.s‘g
ERG Forn ITC 130

Fhis calibration corgorms i the redusremEnis onel acoggralle valtiidtion coditinng oF ANSE XN3IA- f9er
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Certificate of Calibration

Calibration and Voltage Plateau

Mster: anutaciurer: Ladlum Sdode! Mumber: 23580 Rerial Number:

Deteotor: Mimmrnciarer: Ludilam Sode! Mumber 43-37 Serial Nambey PR2IBGRE

DTHRAWIN Operation HY Chesk (/-
Reset Cheek Cable Length:
restropdsm Ao Check

W Maeter Zaroed o Batery Cheek (Min 4.9 VDO Alpha Threshold 120 mV  Barometri

LS00V W 1000 Y 1500V
O 2einch T Other Lo

Mechanical Check

Fi8 Responss Check

Pressure; inches My

Sonrce Distance; W Contact
i Bide

B inches [ Other: Beta Threshold: 4 Tewperaturs: “F
D Below - Other: Heta Window: 30 w1y Relative Humidity %%

Seurce Geomelry:

Fustrument found within folerance: & Yes 0 Mo

Integrated 1-bin, Count
Soliipher Reference Sefting “As Found Baading” ileter Reading « &

Range
K GG 400 Kepas 06 440 400054 400234
x 100U LG Kopr At 150
x 10 40 Kep 400 - 400 40043 40058
% 196 1 Bepm 00 14}
x 1 4 Kepm 48 460 4007 4008
% 18 P Ropm 10 100G
% 400 v 400 A4 A3 4414
%1 100 cpm 10 100

High Alpha Source Beta Source Backgrowd

age 1 e gt e 53 { Yoltage Plateau

Vol

1550 VR34 ke 13 3043 ¥ IR g
1375 2184 1577 4 4360 He T 4000 g T e
, , A B '
1600 23838 28 4978 1 597 Aoy
1625 2388 33 5454 13 12 pasticy g
JIERE
@ T # d

M in altitude over 2160" (ERG s @ 3 AZHY, 1650=3200F, 167
F700=1200, 1725=200

Befergnce Instruments amlior Seurces:
STFAR T I01952 Fluke multimeter serial muanber W1 87490128

§

Laetlun pulser serigl nurnber

2R00ApNG S20epm(1A412) ) Garma Sowrce C3-137 @ 3.2 o0 {14412 snr 909703

2RE s JOR8-03
s 409903 1 7. 700dpmd L I00epmd 14412 L Other Soures:

{alibrasion Date 5; /g /{, :% Calibration Dus: g/:i‘/ «}‘é

Calibrated By

Reviewed By,

fanr gonditions of ANSENIIZA < 997
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CALIBRATION CERTIFICATE FOR

GRIFFIN INSTRUMENTS

2360 SERIAL# 245779

Appendix E

Dwner:  ©f - ; v
DATE: 09711119 LOCATION: Griffin inst
TECH: Joanne {enn DATE LAST CAL EXPIRES: 10426/18
Reason For Calibration; {8} Due For Calibration ) Repair (See Remarks)
{ Other {See Remarks) (0 Due and Repair {See Remarks}
MIST TRACEABLE EQUIPMENT USED DURING CALIBRATION
MODEL: 5002 SERIAL #: 341331 CAL, DUE: 09/03420
] Audio Response i Geotropism CABLE LENGTH: &
CONDITION: Sat AF MECHANICAL ZERO: o] AL MECHANICAL ZERC: 0
NEW BATTERIES: e Yes {3 MNe BATTERY CHECK: Sat
HY {+-10%) AS FOUND HV AS LEFT HY WINDOW SETTINGS: AF, AL,
500 V; 510 500 BT {3.5 mV +/- 1 mV}h 2.5 AF.
1308 V: 1010 1000 BW (30 mV +/-3 mW} 30 AF.

15060V 1510

AT {120 m¥V +-10 mV):

SCALE RATECPM ASFOUND % EBROR ASLEFT % ERRDR ASFOUND % ERROR AS LEFT % ERROR

1.1 orxi 108 | 100 ©.0% AF.
‘ 25¢ 250 0.0% AF.
400 400 0.0% AF.
x1 or 1000 1060 0.0% AF.
x10 2500 2500 0.0% AF.
4000 4000 0.0% AE.
*18 or 10K 10 5 0.0% AF.
x100 25K 75 K 0.0% AF.
40K 40 K| 0.0% AE,
w100 or FO0K 100 K| 0.0% AE,
X005 250K 250 0.0% AF.
E00K a0 K1 o0o% AF.
Is the As Found Data Within 20% of the Set Point?: ® Yes 3 No
Overicad Light: Ty Adiusted f Verified  (8) Mot Adi,
REMARKS:

Does Instrument Meet Final Acceptance Criteria?:
Calibration Sticker Attached?:

Data Instrument is Due For Next Calibration:

INSTRUMENT MARRIED WiTH 43-37

T

Performed/Reviewed by:

LR TR0

b Ep O%
v \erm&,e*f,é

@ VYes Y No
% Yas £ Ne
Q311720
#PR190618
Date:r 9/14/2018 Entered by: Initiats
1 Cahralichs parformed 1o ANE NS23ARGT standards.
E-49
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GRIFFIN INSTRUMENTS

CALIBRATION CERTIWFICATE FOR 43-37 PROBE # PR1S0BS
Swenery G
pATE: owniAs LocATON: | Giffin st
TECH:  Joanne Gisnn DATE LAST CAL EXPIRES: 10726116
REASON FOR CALIBRATION:

% Due For Calibration L Repair {See Remarks) L) Other {See Remarks) ! Due and Repair

(HPUT SENSITIVITY:  dusl

NIST TRACEABLE EQUIPMENT AND BTANDARDS USED DURING CALIBRATION

MODEL: 2380 SERIAL & 45778 AL, DUE; Q273144320
" NIST TRACEABLE SOURCES USED o R
Source MNumbsy isotops 4 pi Activity Assay Date 2 pi Antivity
P2~14% Te8g &5 21,549 dom tis T ird 13.070 com
PE182 Th30 22,186 dpm Q21T 11,180 cpm
2896-00 Fu2la 18,500 dpm 120210% 23748 apm
288700 gzl 12 200 dpm Q36100 8530 cpm
FPA-T28 G4 48,780 dpm OERYG8 18,660 cpm
Efficisncies from last cals
Condition: & Sat ) Ussat Pa 1B33%  Th 1351% Bl 273

18.23% Th  1351%  8n Z7E%
Toss:  2202% C14:  1328% ToNR

As Fourgd (AF) Efficiencies:

HV / Verrier:  To-9% Soure §é3ﬁ<333se Pu-239 Goures : Béizhgrtruxwd {CPME Te-99 Soutce Respvévrviée
Nicke! (3P0 . Respanse {GRM)

Siainless Stael (ORI
Ach | Boh A&“Rm LEH.

Boh  NetEf

s 0 1 7583 5235 2080%
[ NetAtle B | Bis A ¥k
el <10% - <1%
Cosan L <%
Pu239 1699 M Te8% 55 The320 180 c44
AR CPM: Comes L s U zemm
AF 4 pleff: owraee 2080% | 18.28%
AFZpiee  33.96% | C sras% | 3%
i5 ax found afficiency within 20% of the efficiency from ths last cal? (8 ¥Yes () No{Ses Ramarks)

e P e g fuung data s willien V0% of the last caibimtion and the B-A Xk i 1% and the A48 Kisliis <10%, then the lechainian may NS the plvtess seolion end go
dirgelly 16 ramarks:

P cered
L
v
Jroerered
vcosmsar
[
fo
Sm——
]
ssosootee:
SRR
ey

RS

o—_y

b

oraereeny
oy
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GRIFFIN INSTRUMENTS

PROBE# PR120G61B

Date: 0811018
PLATEAU AND SET POINT DATA
HV  Vemisr: | Te-80 Source Response Pu-238 Source Background (CPM): Met A B | Bt Adtalk:
S5 (CPM): Response (CPV: Halk: «10% <1%
Ach | Boh INetBft] Ach [Beh [NetEff.| Ach. | Beh.
1550 0 2311 [10.1%1 522 3571 2.8% 1 103 32.7% <1%
1600 1 IFT6 114.5% ] 15859 | 419) BA% 1 204 12:1% <1%
1880 3 4179 {17.8% ) 2161 4941 11.7% 4 280 9.0% <1 %
1700 1 5272 {21.5% | 37BT 6941 15.0% k] 543 5.2% <1 %
1725 2 5198 : “4%
1750 2 5007 {19.0% ] 3244 q95] 17.58% 3 B34 4.7% <1%
Alpha ! Beta Bhkg {cpm) 3 582
HY fVernier Pu-239 Te-B9 Ni Te-88 53 Th-220 G144 Sr-90
170D I NiA SR 2841 E231 3230 90 2757
4 pi AL Efficiencies:  15:34% 21.18% 44.54% 13.55%, 28.51%
2 pi AL Efficiencies:  30.2%% 38.52% 28.75% 35.481% 40.78%
REMARKS:
Does nstrument Meet Final Acceptance Criteria?: (& Yes 3 No
Calibration Sticker Attached?: (@ Yos O Mo
Date Instrument is Due For Next Calibration: Q91120
INSTRUMENT MARRIED WITH 2360 #245778

PerformediReviewed by: ’(EO’MM g &,m%j Date: 9/111/2019 Entered by:Qﬁg initials
4 41 W

2 piefficiencies danated i ftalids, Catibrations performed to AN NI23A1937 standards.

U B T 2
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Modael 2360 Log Data Date: 09/11/2019 Time:

i L N

o

D8/11/2028
08/11/72019
0L:47:01 BM

Count Time: U.]

pha Ratemeter Alarm 439399
Ratem ~ Blarm G53399
Fatemeter Alarm S88499

Blphz Seoal Alarm : 999%
Betas Zecaler Alarm Setg 38
Alpha + Beta Scaler Blari Setpoint: 59

E-52

01:45:55 py
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GRIFFIN INSTRUMENTS

CALIBRATION CERTIFICATE FOR 2380 BERIALE 278604
Ouwnsr Gl

0811114 LOCATION: Griffin fnet
TEGH: Joanne Glenn DATE LAST CAL EXPIRES: Q329010

Reason For Calibration: {® Due For Oalibration 3 Repair {See Remarks)

O Q’cmr {Bee Remae“ks} o o Due angd Repalr {(Seg Remarks}

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION

MODEL: B060-2 SERIAL #: 341331 CAL. DUE: PGIN3I20
W Audio Response L Geotropism CABLE LENGTH: &
CONDITION: Sat AF BECHANICAL ZERG: 0 AL BMECHAMICAL ZERM: 4]
(NEW BATTERIES: ® Yes (U Mo BATTERY CHECI:  Sal o
HY (+-40%)  ASFOQUND HY AS LEFT HY WINDOW SETTINGS: AF, Al
BOG WV 500 AF. BT {3.8 m¥ + 1 mivy 35 AF
1000V 000 AF. BW {30 mV +-3 mY)y 3G AF.

1800 V!

AT {120 mV «40 mV) 126 AF.

SUALE  RATE CPM

%3 orxi 106 130 {L0% AF.
250 385 D.0% AF.
400 400 4.0% AF
%% or 1600 1000 G.0% AF.
x10 2500 250 0% AF.
4000 2000 G.0% AF.
%18 or 10K WKL a0% AF.
R100 IEK 25 ki 00% AF.
40K 40 e 0.0% AF
®100 or 160K 103 K £.0% AF,
il 250K 3w K 0% AF.
480K 400 K 0.0% AF
fw the As Found Date Within 20% of the St Point?: i Yes % o
Overoad Light: C Nat Adj,
FEMARKE:
Boes instrument Meet Final Acosptanse Criteria?; i Yes oMo
Catilsration Sticker Aftached?: (& Yeas O Ne
Daty instrament is Due For Next Calibration LR RER]
INSTRUMENT MARRIED WITH #3.37 HPER1B08YY
Performed/Reviewed by: .‘fﬁ’owm Qf«m{:%& Date: 9I11/2049 Entered by g\? Initials

ig E E;LE” {E EH lg E“ 1 Caihrations pecformad b ANDE N3E3A YT standards.
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KIS

CALIBRATION CERTIFICATE FOR

GRIFFIN INBTRUMENTS

Appendix E

4337 PROBE # PR190617
Owrerr 3]
0,&“{{5 ...... ggmrg e e e e e e Lc}{:m“fmq G{rffm ;W
TECH: Joanne Glann DATE LAST CAL EXPIRES: 0631718
- - REASON FOR {foMBSﬁTiDN:

% Due For Galibration L4 Repair (See Renarks)

CABLE LERGTH: &

{3 Other (Sep Remarks) O

Due and Repair

MIEY TRACEABLE EQUIPMENT AKD STANDARDS USED DURIKG CALIBRATION

2388

MODEL: SERIAL #: 278604 GAL. DUE: QU
SR . TRACEAQQ@{MRQCE Gspn e e
Sowrce Nurmber inotope 4 pf Activity Assay Dale 2 pi Achivity
F2-148 Te8 5% S201447 12070 epny
2152 Th230 23406 dpm G207 11,1890 cpm
259800 PuZag 18,500 dpm 1202408 §.370 opm
2EETD0 B4 12,200 dpm DOAAIGG 8830 upm
PR-TRE [ AZTBY dpm G124408 18,860 apm
Efficisncies from fast call
Condition: Sat O unsat Py 1BTAM, Th 14.65%  Sn

As Found {AF} Effisiencios’

Met Ao B
| Ak <10%

9.0%
PLZIn Tgda Ni Toos s
AF CPM 4908
AF 4 pi off; , 20.37%
A2t oy g

AT BT 1

E-54

27.62%
Tess?  1247% C14: -

Backyround {CPMI To-32 Source Bespoanss |
Staiipss Steet {UPMY ¢

Boh NetER]
{4808 2037%

N
£33
4
-

o
[ o
N
=
£
1

Srug G414
3143 2328 7109
HEAB% . 24E3% 13.68%
28.09% 35.51% 35.77%

® Yes ) Mo {Ses Remarks)

ey T tshnician may N the pletaan secliar 8o gn
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GRIFFIN INSTRUMENTS

PROBE#® PRIIBOBIT

ates 28111
PLATEAU AND SET POINT DATA
MY Veiar | To88 Source Response P38 Source Background {TPM) Met A8 | Biloh Xal
58 {CPRY Respanse {GRMY: Ktadk <10% <1%
Ach | Boh |NelER| Ach |Beh |Met €f | Ach | 8 ch
1800 2 332 {158%] 1839 | 389 sow k2 214 7.8% 1%
1650 O | 4532 119.4%] 2531 | B67] 137% )| 3 345 81% <%
1700 p) 5123 {203%] 3190 | 871 102% | 3 E5S 5.0% <%
1725 2§ aveg i <1%
1750 8 4385 i <%
&lphia f Beta Bky {opmi) 1 6390
MY { Verniar Pi-238 T899 Ni Te-98 85 Th-230 34 Sr80
1700 / NA TP 3308 SOBY SRz a1l 2778
4 ni AL Efficiencies: 17.88% 20.83% 16.28% 12.87% 27.34%
2 pi AL Effiviencies:  35237% 36.43% 32.37% 33.84% 38.91%
REMARKS:
Dines Instrument Meet Final Acceptance Criteria® (m Yes Y No
Calibration Shickar Altached?: @ Yes T N
Diate Instrument is Due For Nest Calibration: D911 120
INSTRUMENT MARRIED WITH 2380 #I78604
Pedormed/Roviewsd by: . ;‘4}5;336%;@ Diate: 9112019 Entered by: g?’bﬂf initials

i

2 pi effictencies denoted in itatics, Catibrations perforrmsd to ANSE H2238-1937 standurds,

E-55

ED_006061A_00000075-00261



Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Model 2360 Loy Data Date: 08/11/201%

Appendix E

Griffin Inst,
BN 278604
SH:PRISQOEL

e

@y OB £ BN B

Comment
CQ7

Location:

Caiibration Dus Date:
Model 2360 Date: §
Mode]l 2360 Time: 03:50:02 M

-
18]
~

}

Logged Samples: O

User PC Scaler Count Time: 0.1 minutes

Rlpha Scaler Blarm !
Beta Scaler Rlarm
Alpha + Beta Scaler Alarm

E-56
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HEFEH A 214
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Certificate of Calibration

Calibration and Volmge Plateay

Rferer Manuiaciurer: Ludham Mode] Mumber: 2360
Dtector: Manufaeturer: Ludinm Model Number: 4337 Seriat Mumber: PRI

W 1000V W 1500V

bdechamival Cheok wF THEAWIN Operation ;
Fidngh W Oihesr 60-ingh

F1% Responss Uheok & Beser Check

Lrgotropism s Audio Check
o Muter Zevowd ;y’_, Battery Cheek (Min 4 A VDY aions Threshold: 120mV  Barowelric Pressure; 247 inches Hy
: ] Oﬂ 217 31

Souree Distane hresheld: 4 Tempergiurg: 7L F

s b Rets Winddw: 0wy Relative Humidity 28 %

Source (}eemeﬁ'}':
Insiroment found within tolerancer @ Yes | Np

Inmegrated 1-Min, Count

Range/Multiplier Beference Setting "As Pound Reading”® Weter Beading @ i
FOOR} 408 Kopn 400 4{H} A2 A00403
x 1000 100 Kepm FOM HO
x 108 40 Kepm 464 4413 FO0E 40030
x H08 10 Kepm BEY 0
» 1 4 Kepm 4433 464 4003 $O05
w {0 I Kepin 100 LY
%} S e 400 406 4430 400
%4 TS opiny 0 [EE
Alpha Souree Beta Bource Background
@ i % 3 @ 3 Voliage Plagay
P43 F216 i 3% 216 ERE 56
1475 £33 iy 174 341 156 453
15GG LRSS {318 438 3742 136 S
Zi82 2083 414 4256 120 737
135D 2174 FTEN 8 4894 £33 789
187 2342 2342 324 SBEE 52 1073
FRIKE 25%] 039 408 3728 138 1433

Comments: HY Plateay Sealer Onunt Time = | min, Recommended HY = 1573 vols, Per the Ludlum Report 1999 5 23 volt increase
in reconopended HY is needed for sach 1000-foot 4 > iy edevation iy t at 3

bration fouation; ERG 1 feet. Recommended
HY at 200 feet is 123 volt increuss 1o 1700 volts. Higher bota w alph

talk than expectad, bt muf'nm d onother detectors herg,

Reference nstriments andior Souroes:
i V7400128
S2 el {(1M412) sy 409703

Fluke multimeter serial monder

| Ggrima Sowree (137 4

RIS

/7 .
Calibrated By Catibration Dater § [’ Piey Calibeation Dug ;‘,f/ ié / teo
Reviewed By: [BEIEY © e
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o -

P P YR s
OABEEN T ARG
anamt W

Fckert & Ziegler

Isotope Products Tet S61-300:1810

Fag 88125783

Badionwelde:  Thd20 lantomen
Haudf-fes 754 PO Moo

Tatalog B
Swuree Mo

Belference Pate:
Cantained Badivactly

Dk {47 rorn QD x

o

il

o

™o

Badiohupurities:
sane detsctad
Biethnd of Calibration

VIS

Unrertainty of Measyrament:
doyy unoariaindy:
&t Ma B REHtECH

Sek
o)

Fise)

4

R g
b

@
3
I3
Lk
~E

Mokess

Qfgfas" 0 a8l
of "m:? ;L based on he *“aﬂ" tassay (and eler NIBT © *is
7O Re ‘} i;}*a:r»g By ;

N{c‘ J;’f

i ~ Twpeid
%{;;3 wmm Tinte EXP Ref Moo 1823

FEL QUMY JERTINIED

A Intaing Laboratary frvdiastrind Qauwghng |
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Eckert & Ziegler

T
ETA &

Radiennohde:
Haifdifer
iatalog

foty

EARDE-4TU

,..\?9

Fhysieal Beserd
.
8. “aA% v depusil
O, Active dismetarivoly
Do Baoking
E. Soven

Radidmpuritiosy

Pone defgoipg

Method of Ualibration

Eineertnindy

i Wi mz;‘»mx;}i,

i,

o

Moies:

S RO N

r@ﬁ«m(iéfmk&?{f} &é@i&%

AT oy QD L7

Appendix E

gl B5T-308-1010
Fax 6512578303

TE OF CALIBRATION
%‘%%’?&&@ SOURCE

ERA SERVIC
o

Lopstromers

Pk Moo
Baferenes Bate:
foniained Radieasiivy

DABR

FO-00EE

T

ssied ang

s pronoriional cou

«‘3 SET Bfein i 2w o 18-bune15

cé”’ﬁ& ¥ fM

f&ma}m v Uonteald

Thabe TERART

fediral Imoaging Labovateory

A7 Bwwous

Tiobigis  Valend

20 3007 LERTIPIRD

g Labaradory

Furbank, O
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43T Avenue Tibbitts

EQ;{@ rt 84 Zgﬁggeg‘ Yalencia, California 91355

Isotope Products Tel 661+309-1010
Fax 661-257-8303

CERTIFICATE OF CALIBRATION
GAMMA STANDARD SOURCE

Badionnelide: OnB0 Custamer: CARRERA SERVICESR, INC.
Half-tie: 5372 £ 0001 years PO Mo 120217

Catalog Moo GF-O80-8 Referenve Dute: 15-May-12 1200 PST
Boures Moo 1582301 Contained Radionetivily: 1.042 w3855 kByg

Fhiysical Deseription

A, Capsube vpe: D28 4 e 00 x 835 mm THED
B. Mature of zclive deposit Evaporated metaliic salt

. Adtive diameterivolume: 5

[ Becking Epoxy

E. Cover Avrylic

Hadiohmpuriths:
Mone detected
Blethod of Calibration:
This source was assaved using gamma ray speciromsing,

Paak shergy used for integration: 73, 1333 ke
Brannhing ratio used: £.9988, 1.9998 gammas per decay

Uncerisinty of Measwrementds

A. Tyos A {random} unceriainty, 05 %
5. Typs Bisystermnalls) uncertainty: 2 30 %
¢ Uncertaingy iy aliguot welghing 2 00 %
0. Total uncertainty ot the 88% confidencs levat: 3B %

Muotes:

- See raverse side for leak tests) performed on this soulce.

- EEIP partivipates in & MIST messurement assurance program o zstablish and maintain implict raceability
for a number of nuciides, based on the blind assay (and later NIST certification) of Standard Referanos
Materials (as In NRC Reguilatory Guide 4.18),

- Musiear data was taken from IAEATECDOC-818, 1881,

- Thig source has & working Bfe of § years.

\Griality Control Date E2IP Ref Mo 158230

1553 QRO CERTIFIED

WMedical imaging Laboratory industrisl Gauging Leboratory
24E3F svabue Tibbivts  Yalencia, California 91353 1R00 Morth Keystone Street Burbank, Celiformds #7504

E-63
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Eckert & Hogler Muclites GimbH
THesebaog L

3R Nraunsclivwaly

Tel 48 8307 2300

Pax 48 5307 H33-293

Eckert & Ziegler

akkreditiert durch dis / peorndited by the

AEEED
N op R ¥ ” %
Deutsche Akkreditierungsstelle GmbH (DAKKS
R i
#ls Kalibrisviaboratorium i [ os colibration loboratory in the R
Deutschen Kalibrierdienst 826081
Q-
KaBinriorscheln Kalbrinrseichen | 150080100
Calibration cartiffoste Codibration mark 201305 |
Strakber e £ Sowve nunber 03U
Gugerpkand Beys Wide fres Relerencs Sourca Raser Kolibderschein dokuvmntion: dis Rockilivung
Olfect auf nationale Moomale mur Dershellung dar Binhedter n
Dherebstinorong mit dem Bieraativelex
. sinhaitensystam {31
gifﬁf?j . Echert B Tegler Nuciier SmbH Die DAWG it Unwemeichrer der  roulttisterslen
R (beinlkosarnen der Bwopess  co-opsmtits G
Acrediation A} und dur internadionsl Laborabory
;g‘g TOROIEZ Aspepditetion Cospseation (AC 2o gegenseiigen
Anerieaneny dor Selibrinrscheine.
o iy die Sinduung ainer anperstiewes Frist o
Rrahior Ny "~ N s ,
z;;;giﬁmb; B2 Wigderholeng der Kelibrerung It der  Benutosr
wrasheortich.
Auftragsshar . ‘ . This coffration certiicats docements the trooalifily fo
s’:a;s:mgf Echert & Bleglor Analytics aetionil  stendmnds, wiich  selizé the ity of
Liss-Natands, 5A 30338 st aooneding 1o the ntsrnations! Sten of
Auftragsrammer : Uhnits (8}
yofer de CONERIEL The DBkKS B signotory tu the saliaternl agreemenis of
the Soropeon vo-operalion for Avermditetion (B4} ped off
anzahl der Solton dos Kalibrlorschaines » Y internvifond! Laburatery Sctradifution Tpuperation
Hurmbar of pagss of e mertificote {RAC] for the mutun recegnition of colibretins certifica-
i
Dt dhey Kalibaerung 35 Apell 3512 The wser jo obfiped to Jurve the abrct reoelibroted ot
St 5 clibyarion ' apprepiate ftervifs,
Loy Saffbrierschein daef muy volistindiy wad et seiterverheniie wevdes, Ausdige oy Arderunpd Badlirian gy Gunelnvigeng
ol sher Seutwbom Akt Bt als wuch das Halih & Raltyrinracheine ohae Wntersdully baben
kel GERigkai.

Thiveaiwtion certificete somyp aok b repeodaont other thon In Bl esoopt with e pesmdubon of both the Dewrsche shfreditiersomssinly Smils
wresd R sl fobradory, CeiBwetion peninntes Without Sipnelure ove sopealid

Bataam ety den Maihelpriabomtnrions Pearheiar
Torie Heod of e collbagion Mborshyy Prrson sk

y WA
TR ey ALY Dr.Thleme  § Q ) {Ej SO &j\ Sctwmer
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Selta 2
Page

Batp Wide frea Reforaries Souscs
Soure na.

Trpwing

Huclide

Activily

Beta mrfoce endslon rate
Referonce dute

frrensions of active surfare
Crvergt dimensions

Leatape sl soviapnitatiny g

Hios e passed on
Corptrurtion

Mensuring method

Traoeubiiity

Uneeriginty

Sadinacthe bnparites

Csdity ashurancs systam

Lty
Resnark

B3, festre %, AR

Appendix E

PR

DK~
TR

Patei Bt

K235

YERIR-IL

Terhpelinmdd

378 §Ba

L3503 5 in 2o steradiian

25 Aprll 2B AL 1200UTT

158 rown 2 100

WFmmr i mmx I mm

The smount of Guw removable activity doss not exceed 18 By,
{adipn tast scoveding T BE0 8878, no. 3308
13 Wiy 25

eS8 s Incnrpocsted into the wrfsce of ap anodized alumindum ol of
0.3 mun thiciosss, The thitkness of the actheted layer is spprovienstely
& um, The artivabed ol b mounted into a holder,

The geiivity way determined by comparison odth o veferancs suurce of the
sarme construction, The bede surface smission rale was menswred uslng 2
windovdess proportionsl courer.

seditional 1o the divett ravenlily to the PTR through the DRkKS this
product comgties with the requdrements for tracagbiliiy to N8BT spesified in
the Aenwerican Netlone! Sansderd “Traceabiity of Rulipuciive Soedes o the
SIST and Sssociated stramsvs Ouality Covtral (ANSE MAZ.22-10951°. A5 3
regiverney of the ANE ME2.32-199% Fchery & Zegley Kucliter GiobH gar
Helpates In the MEMAP/HIST Messurements Assurancs Peogram of the Mue-
ey Power Industire.

The rebalive uncerizinty of the selivity 5.3 % the relelive uncsriainty nf the
beta surfsre amisdlonrste B 3 B

The reporizd uncerisinty, delwnwined gocording 1o the DakiGDEDS re
port it based on the standard vocsriainty meltiphied by o coverags factorof
k=3, providing # level of confidence of 38 %. (Rl BIST Techrival Nomw
LI Ruide o the Buprassinn of HBreertainty In Messerarent®™ 50 Gultls,
EGRE}

Ralatad o To8% legusl 100 58 the hllowing sedioscthe ngurities were
dedncad: nang

The guality sssursnon systens of Bckest & Jegler Nuckter Gadd was rertd-
fiod by Uwpd's Rugister Quality Asswranse LROA} sosording 10 130 9801, &
sug 2. kotral praducts et the ragirements of JOCM Sopandix 8
ins the UBA,

The uedformity of the surface emission rate is belley than 10%.

This bxan 228 Ulass 2 reference soums.
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Count No. X; XX (Xu-X)?
1 1646 126.15 15913.82 Instrument/Detector 2929 / 43-10-1
2 1803 -30.85 951.7225 Serial # / Serial# 155577/PR157789
3 1815 -42.85 1836.122 Date Performed 13-Aug-19
4 1742 30.15 909.0225 | Count time interval {minutes) 1
5 1807 -34.85 1214.522 Source Used Th-230
6 1742 30.15 909.0225
7 1804 -31.85 1014.422
8 1731 41.15 1693.323
9 1793 -20.85 434.7225
10 1798 -25.85 668.2225
11 1809 -36.85 1357.922
12 1747 25.15 632.5225
13 1783 -10.85 117.7225
14 1745 27.15 737.1225
15 1810 -37.85 1432.622
16 1764 8.15 66.4225
17 1824 -51.85 2688.422
18 1768 4.15 17.2225
19 1810 -37.85 1432.622
20 1702 70.15 4921.023
Sum total 35443 38948.55
X 1772.15
X = 21.98

Note: Accept % 2if between 8.91 and 32.8
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Count No. X; XX (X=X
1 1593 -83.25 6930.563 Instrument/Detector 2929/ 43-10-1
2 1473 36.75 1350.563 Serial # / Serial# 155577/PR157789
3 1535 -25.25 637.5625 Date Performed 13-Aug-19
4 1505 4.75 22.5625 | Count time interval (minutes) 1
5 1584 -74.25 5513.063 Source Used Tc-99
6 1458 51.75 2678.063
7 1546 -36.25 1314.063
8 1521 -11.25 126.5625
9 1454 55.75 3108.063
10 1507 2.75 7.5625
11 1455 54.75 2997.563
12 1514 -4.25 18.0625
13 1459 50.75 2575.563
14 1557 -47.25 2232.563
15 1558 -48.25 2328.063
16 1489 20.75 430.5625
17 1500 9.75 95.0625
18 1572 -62.25 3875.063
19 1466 43.75 1914.063
20 1449 60.75 3690.563

Sum total 30195 41845.75
X 1509.75

X*=27.72

Note: Accept 2if between 8.91 and 32.8

E-75
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 1683 -42 .55 1810.503 Instrument/Detector 2360/43-37
2 1646 -5.55 30.8025 Serial # / Serial# 215271/PR216985
3 1632 8.45 71.4025 Date Performed 13-Aug-19
4 1668 -27.55 759.0025 | Count time interval (minutes) 2
5 1640 0.45 0.2025 Source Used Th-230
6 1693 -52.55 2761.503
7 1664 -23.55 554.6025
8 1563 77.45 5998.503
9 1639 1.45 2.1025
10 1710 -69.55 4837.202
11 1639 1.45 2.1025
12 1558 82.45 6798.003
13 1600 40.45 1636.203
14 1646 -5.55 30.8025
15 1658 -17.55 308.0025
16 1608 32.45 1053.003
17 1675 -34.55 1193.703
18 1671 -30.55 933.3025
19 1639 1.45 2.1025
20 1577 63.45 4025.903
Sum total 32809 32808.95
X 1640.45
X2 = 20.00

Note: Accept 2if between 8.91 and 32.8

E-76
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 3059 34.7 1204.09 Instrument/Detector 2360/43-37
2 3150 -56.3 3169.69 Serial # / Serial# 215271/PR216985
3 3089 4.7 22.09 Date Performed 13-Aug-19
4 3004 89.7 8046.09 | Count time interval (minutes) 2
5 3089 4.7 22.09 Source Used Tc-99
6 3219 -125.3 15700.09
7 3139 -45.3 2052.09
8 3037 56.7 3214.89
9 3125 -31.3 979.69
10 3026 67.7 4583.29
11 3032 61.7 3806.89
12 3142 -48.3 2332.89
13 3177 -83.3 6938.89
14 3113 -19.3 372.49
15 3030 63.7 4057.69
16 3072 21.7 470.89
17 3112 -18.3 334.89
18 3085 8.7 75.69
19 3166 -72.3 5227.29
20 3008 85.7 7344.49
Sum total 61874 69956.2
X 3093.7
X? = 22.61

Note: Accept 2if between 8.91 and 32.8

E-77
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 1699 24.6 605.16 Instrument/Detector 2360/43-37
2 1630 93.6 8760.96 Serial # / Serial# 220263/PR216985
3 1651 72.6 5270.76 Date Performed 5-Sep-19
4 1647 76.6 5867.56 | Count time interval (minutes) 2
5 1786 -62.4 3893.76 Source Used Th-230
6 1681 42.6 1814.76
7 1779 -55.4 3069.16
8 1765 -41.4 1713.96
9 1745 -21.4 457.96
10 1821 -97 4 9486.76
11 1739 -15.4 237.16
12 1754 -30.4 924.16
13 1657 66.6 4435.56
14 1714 9.6 92.16
15 1705 18.6 345.96
16 1740 -16.4 268.96
17 1715 8.6 73.96
18 1765 -41.4 1713.96
19 1792 -68.4 4678.56
20 1687 36.6 1339.56
Sum total 34472 55050.8
X 1723.6
X = 31.94

Note: Accept 2if between 8.91 and 32.8

E-78
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 3444 -11.65 135.7225 Instrument/Detector 2360/43-37
2 3361 71.35 5090.822 Serial # / Serial# 220263/PR216985
3 3374 58.35 3404.722 Date Performed 5-Sep-19
4 3342 90.35 8163.122 | Count time interval (minutes) 2
5 3533 -100.65 10130.42 Source Used Tc-99
6 3402 30.35 921.1225
7 3465 -32.65 1066.023
8 3420 12.35 152.5225
9 3502 -69.65 4851.123
10 3441 -8.65 74.8225
11 3380 52.35 2740.522
12 3468 -35.65 1270.923
13 3455 -22.65 513.0225
14 3511 -78.65 6185.823
15 3437 -4.65 21.6225
16 3431 1.35 1.8225
17 3436 -3.65 13.3225
18 3366 66.35 4402.322
19 3409 23.35 545.2225
20 3470 -37.65 1417.523

Sum total 68647 51102.55
X 3432.35

X2 = 14.89

Note: Accept 2if between 8.91 and 32.8

E-79
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 1428 -1.65 2.7225 Instrument/Detector 2360/43-37
2 1438 -11.65 135.7225 Serial # / Serial# 245779/PR190618
3 1494 -67.65 4576.523 Date Performed 17-Sep-19
4 1409 17.35 301.0225 | Count time interval (minutes) 2
5 1439 -12.65 160.0225 Source Used Th-230
6 1340 86.35 7456.322
7 1395 31.35 982.8225
8 1391 35.35 1249.622
9 1502 -75.65 5722.923
10 1449 -22.65 513.0225
11 1367 59.35 3522.422
12 1465 -38.65 1493.823
13 1443 -16.65 277.2225
14 1465 -38.65 1493.823
15 1369 57.35 3289.022
16 1395 31.35 982.8225
17 1400 26.35 694.3225
18 1458 -31.65 1001.723
19 1447 -20.65 426.4225
20 1433 -6.65 442225
Sum total 28527 34326.55
X 1426.35
X2 = 24.07

Note: Accept 2if between 8.91 and 32.8

E-80
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 3272 22.35 499 5225 Instrument/Detector 2360/43-37
2 3166 128.35 16473.72 Serial # / Serial# 245779/PR190618
3 3339 -44.65 1993.623 Date Performed 17-Sep-19
4 3281 13.35 178.2225 | Count time interval (minutes) 2
5 3229 65.35 4270.622 Source Used Tc-99
6 3365 -70.65 4991.423
7 3253 41.35 1709.822
8 3269 25.35 642.6225
9 3429 -134.65 18130.62
10 3178 116.35 13537.32
11 3256 38.35 1470.722
12 3343 -48.65 2366.823
13 3364 -69.65 4851.123
14 3344 -49.65 2465.123
15 3306 -11.65 135.7225
16 3345 -50.65 2565.423
17 3211 83.35 6947.222
18 3389 -94.65 8958.623
19 3309 -14.65 214.6225
20 3239 55.35 3063.622
Sum total 65887 95466.55
X 3294 .35
X = 28.98

Note: Accept 2if between 8.91 and 32.8

E-81
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 1415 -7.85 61.6225 Instrument/Detector 2360/43-37
2 1363 4415 1949.223 Serial # / Serial# 278586/PR178371
3 1357 50.15 2515.023 Date Performed 16-Aug-19
4 1413 -5.85 34.2225 | Count time interval (minutes) 2
5 1422 -14.85 220.5225 Source Used Th-230
6 1390 17.15 2941225
7 1417 -9.85 97.0225
8 1453 -45.85 2102.222
9 1389 18.15 329.4225
10 1433 -25.85 668.2225
11 1400 7.15 51.1225
12 1422 -14.85 220.5225
13 1387 20.15 406.0225
14 1455 -47.85 2289.622
15 1344 63.15 3987.923
16 1453 -45.85 2102.222
17 1415 -7.85 61.6225
18 1453 -45.85 2102.222
19 1407 0.15 0.0225
20 1355 52.15 2719.623
Sumtotal 28143 22212.55
X 1407.15
X2 = 15.79

Note: Accept 2if between 8.91 and 32.8

E-82
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 3393 -51.4 2641.96 Instrument/Detector 2360/43-37
2 3426 -84.4 7123.36 Serial # / Serial# 278586/PR178371
3 3394 -52.4 2745.76 Date Performed 16-Aug-19
4 3287 54.6 2981.16 | Count time interval (minutes) 2
5 3293 48.6 2361.96 Source Used Tc-99
6 3334 7.6 57.76
7 3248 93.6 8760.96
8 3292 49.6 2460.16
9 3424 -82.4 6789.76
10 3226 115.6 13363.36
11 3328 13.6 184.96
12 3359 -17 .4 302.76
13 3411 -69.4 4816.36
14 3331 10.6 112.36
15 3341 0.6 0.36
16 3286 55.6 3091.36
17 3338 3.6 12.96
18 3336 5.6 31.36
19 3360 -18.4 338.56
20 3425 -83.4 6955.56
Sum total 66832 65132.8
X 3341.6
X2 = 19.49

Note: Accept 2if between 8.91 and 32.8

E-83
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 1266 66.45 4415.603 Instrument/Detector 2360/43-37
2 1372 -39.55 1564.203 Serial # / Serial# 278604/PR190617
3 1328 4.45 19.8025 Date Performed 17-Sep-19
4 1333 -0.55 0.3025 | Counttime interval (minutes) 2
5 1262 70.45 4963.203 Source Used Th-230
6 1350 -17.55 308.0025
7 1363 -30.55 933.3025
8 1345 -12.55 157.5025
9 1322 10.45 109.2025
10 1283 49.45 2445303
11 1371 -38.55 1486.103
12 1334 -1.55 2.4025
13 1308 24 .45 597.8025
14 1323 9.45 89.3025
15 1359 -26.55 704.9025
16 1366 -33.55 1125.603
17 1341 -8.55 73.1025
18 1347 -14.55 211.7025
19 1366 -33.55 1125.603
20 1310 22.45 504.0025

Sumtotal 26649 20836.95
X 1332.45

X = 15.64

Note: Accept 2if between 8.91 and 32.8

E-84
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X XX (X-X)?
1 3141 -86.85 7542.922 Instrument/Detector 2360/43-37
2 3124 -69.85 4879.022 Serial #/ Serial# 278604/PR190617
3 2971 83.15 6913.923 Date Performed 17-Sep-19
4 3039 15.15 229.5225 | Count time interval (minutes) 2
5 3073 -18.85 355.3225 Source Used Tc-99
6 3046 8.15 66.4225
7 3074 -19.85 394.0225
8 3008 46.15 2129.823
9 3132 -77.85 6060.622
10 3028 26.15 683.8225
11 3020 34.15 1166.223
12 3037 17.15 294.1225
13 3008 46.15 2129.823
14 3039 15.15 229.5225
15 3061 -6.85 46.9225
16 3034 20.15 406.0225
17 3023 31.15 970.3225
18 3055 -0.85 0.7225
19 3083 -28.85 832.3225
20 3087 -32.85 1079.122

Sum total 61083 36410.55
K 3054.15

X? = 11.92

Note: Accept % 2if between 8.91 and 32.8

E-85

ED_006061A_00000075-00291



Radiological Scoping Survey Report
Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA Appendix E

Equipment Chi-Square Distribution Worksheet

Count No. X XX (X-X)?
1 4755 55.3 3058.09 Instrument/Detector 2360/43-37
2 4810 0.3 0.09 Serial #/ Serial# 220242/PR124946
3 4784 26.3 691.69 Date Performed 9-Mar-20
4 4724 86.3 7447.69 | Count time interval (minutes) 2
5 4838 -27.7 767.29 Source Used Th-230
6 4854 -43.7 1909.69
7 4792 18.3 334.89
8 4666 144.3 20822.49
9 4840 -29.7 882.09
10 4924 -113.7 12927.69
11 4842 -31.7 1004.89
12 4811 -0.7 0.49
13 4740 70.3 4942.09
14 4822 -11.7 136.89
15 4896 -85.7 7344 .49
16 4903 -92.7 8593.29
17 4815 -4.7 22.09
18 4751 593 3516.49
19 4812 -1.7 2.89
20 4827 -16.7 278.89
Sum total 96206 74684.2
K 4810.3
X? = 15.53

Note: Accept % 2if between 8.91 and 32.8

E-86
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X XX (XX
1 8829 -98.3 9662.89 Instrument/Detector 2360/43-37
2 8712 18.7 349.69 Serial #/ Serial# 220242/PR124946
3 8646 847 7174.09 Date Performed 9-Mar-20
4 8678 52.7 2777.29 | Count time interval (minutes) 2
5 8728 2.7 7.29 Source Used Tc-99
6 8631 99.7 9940.09
7 8835 -104.3 10878.49
8 8735 -4.3 18.49
9 8607 123.7 15301.69
10 8661 69.7 4858.09
11 8647 83.7 7005.69
12 8783 -52.3 2735.29
13 8805 -74.3 5520.49
14 8687 43.7 1909.69
15 8751 -20.3 412.09
16 8714 16.7 278.89
17 8801 -70.3 4942.09
18 8749 -18.3 334.89
19 8743 -12.3 151.29
20 8872 -141.3 19965.69
Sum total 174614 104224.2
K 8730.7
X? = 11.94

Note: Accept % 2if between 8.91 and 32.8

E-87
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X XX (XX
1 5269 -35.2 1239.04 Instrument/Detector 2929/ 43-10-1
2 5268 -34.2 1169.64 Serial #/ Serial# 142654/PR145340
3 5139 94.8 8987.04 Date Performed 9-Mar-20
4 5366 -132.2 17476.84 | Count time interval (minutes) 1
5 5342 -108.2 11707.24 Source Used Th-230
6 5241 -7.2 51.84
7 5365 -131.2 17213.44
8 5161 72.8 5299.84
9 5162 71.8 5155.24
10 5193 40.8 1664.64
11 5054 179.8 32328.04
12 5229 4.8 23.04
13 5193 40.8 1664.64
14 5228 58 33.64
15 5242 -8.2 67.24
16 5197 36.8 1354.24
17 5203 30.8 948.64
18 5255 -21.2 449.44
19 5278 -44 .2 1953.64
20 5291 -57.2 3271.84
Sum total 104676 112059.2
X 5233.8
X2 =21.41

Note: Accept y 2if between 8.91 and 32.8

E-88
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 2953 152.15 23149.62 Instrument/Detector 2929/ 43-10-1
2 3114 -8.85 78.3225 Serial # / Serial# 142654/PR145340
3 3084 21.15 447.3225 Date Performed 9-Mar-20
4 3104 1.15 1.3225 | Count time interval (minutes) 1
5 3026 79.15 6264.723 Source Used Tc-99
6 3137 -31.85 1014.422
7 3083 22.15 490.6225
8 3134 -28.85 832.3225
9 3108 -2.85 8.1225
10 3060 4515 2038.523
11 3200 -94.85 8996.522
12 3032 73.15 5350.923
13 3177 -71.85 5162.422
14 3046 59.15 3498.723
15 3162 -56.85 3231.922
16 3146 -40.85 1668.722
17 3060 45.15 2038.523
18 3142 -36.85 1357.922
19 3172 -66.85 4468.922
20 3163 -57.85 3346.622

Sum total 62103 73446.55
X 3105.15

X* = 23.65

Note: Accept 2if between 8.91 and 32.8

E-89
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 1953 -16.55 273.9025 Instrument/Detector 2360/43-93
2 1862 74.45 5542.803 Serial # / Serial# 184909/PR 199841
3 1985 -48.55 2357.103 Date Performed 12-Aug-19
4 1902 34.45 1186.803 | Count time interval (minutes) 2
5 1980 -43.55 1896.603 Source Used Th-230
6 2036 -99.55 9910.202
7 1937 -0.55 0.3025
8 1985 -48.55 2357.103
9 1882 54.45 2964.803
10 1985 -48.55 2357.103
11 1932 4.45 19.8025
12 1900 36.45 1328.603
13 1910 26.45 699.6025
14 1896 40.45 1636.203
15 1983 -46.55 2166.903
16 1856 80.45 6472.203
17 1899 37.45 1402.503
18 1934 2.45 6.0025
19 2003 -66.55 4428.902
20 1909 27.45 753.5025

Sum total 38729 47760.95
X 1936.45

X = 24.66

Note: Accept 2if between 8.91 and 32.8
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 1712 0.9 0.81 Instrument/Detector 2360/43-93
2 1667 459 2106.81 Serial # / Serial# 184909/PR 199841
3 1779 -66.1 4369.21 Date Performed 12-Aug-19
4 1668 449 2016.01 | Count time interval (minutes) 2
5 1719 -6.1 37.21 Source Used Tc-99
6 1721 -8.1 65.61
7 1802 -89.1 7938.81
8 1717 -4.1 16.81
9 1690 22.9 524 .41
10 1688 249 620.01
11 1724 -11.1 123.21
12 1661 51.9 2693.61
13 1704 8.9 79.21
14 1679 33.9 1149.21
15 1770 -57.1 3260.41
16 1715 -2.1 4.41
17 1738 -25.1 630.01
18 1657 55.9 3124.81
19 1746 -33.1 1095.61
20 1701 11.9 141.61
Sum total 34258 29997.8
X 1712.9
X% = 17.51

Note: Accept 2if between 8.91 and 32.8

E-91
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 1633 27.65 764.5225 Instrument/Detector 2360/43-37
2 1674 -13.35 178.2225 Serial # / Serial# 275739/PR302114
3 1597 63.65 4051.323 Date Performed 13-Nov-19
4 1701 -40.35 1628.122 | Count time interval (minutes) 2
5 1733 -72.35 5234.522 Source Used Th-230
6 1676 -15.35 235.6225
7 1643 17.65 311.5225
8 1744 -83.35 6947.222
9 1651 9.65 93.1225
10 1641 19.65 386.1225
11 1663 -2.35 5.5225
12 1710 -49.35 2435.422
13 1571 89.65 8037.123
14 1639 21.65 468.7225
15 1656 4.65 21.6225
16 1682 -21.35 455,8225
17 1626 34.65 1200.623
18 1649 11.65 135.7225
19 1669 -8.35 69.7225
20 1655 5.65 31.9225

Sum total 32692.55
X 1660.65

X% = 19.69

Note: Accept 2if between 8.91 and 32.8

E-92
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 3073 66.25 4389.063 Instrument/Detector 2360/43-37
2 3131 8.25 68.0625 Serial # / Serial# 275739/PR302114
3 3079 60.25 3630.063 Date Performed 13-Nov-19
4 3152 -12.75 162.5625 | Count time interval (minutes) 2
5 3134 5.25 27.5625 Source Used Tc-99
6 3183 -43.75 1914.063
7 3148 -8.75 76.5625
8 3203 -63.75 4064.063
9 3131 8.25 68.0625
10 3135 4.25 18.0625
11 3093 46.25 2139.063
12 3168 -28.75 826.5625
13 3135 4.25 18.0625
14 3085 54.25 2943.063
15 3172 -32.75 1072.563
16 3188 -48.75 2376.563
17 3139 0.25 0.0625
18 3186 -46.75 2185.563
19 3180 -40.75 1660.563
20 3070 69.25 4795.563

Sum total 62785 32435.75
X 3139.25

X% =10.33

Note: Accept 2if between 8.91 and 32.8

E-93
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E

Equipment Chi-Square Distribution Worksheet

Count No. X XX (X-X)?
1 5596 -112.55 12667.5 Instrument/Detector 2360/43-93
2 5502 -18.55 344.1025 Serial #/ Serial# 276943/PR199841
3 5482 1.45 2.1025 Date Performed 9-Mar-20
4 5524 -40.55 1644.303 | Count time interval (minutes) 2
5 5548 -64.55 4166.703 Source Used Th-230
6 5540 -56.55 3197.903
7 5391 92.45 8547.002
8 5414 69.45 4823.302
9 5509 -25.55 652.8025
10 5652 -168.55 28409.1
11 5392 91.45 8363.102
12 5444 39.45 1556.302
13 5509 -25.55 652.8025
14 5458 25.45 647.7025
15 5295 188.45 355134
16 5513 -29.55 873.2025
17 5435 48.45 2347.402
18 5559 -75.55 5707.803
19 5467 16.45 270.6025
20 5439 44 .45 1975.802
Sum total 109669 122363
K 5483.45
X? = 22.31

Note: Accept % 2if between 8.91 and 32.8

E-94
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Radiological Scoping Survey Report

Parcel F Structures—Finger Piers
Hunters Point Naval Shipyard, CA

Equipment Chi-Square Distribution Worksheet

Appendix E

Count No. X; XX (X=X
1 4635 25.45 647.7025 Instrument/Detector 2360/43-93
2 4661 -0.55 0.3025 Serial # / Serial# 276943/PR199841
3 4707 -46.55 2166.903 Date Performed 9-Mar-20
4 4652 8.45 71.4025 | Count time interval (minutes) 2
5 4710 -49.55 2455.203 Source Used Tc-99
6 4622 38.45 1478.402
7 4731 -70.55 4977.303
8 4624 36.45 1328.602
9 4469 191.45 36653.1
10 4686 -25.55 652.8025
11 4588 72.45 5249.002
12 4632 28.45 809.4025
13 4505 65.45 4283.702
14 4720 -59.55 3546.203
15 4586 74.45 5542.802
16 4678 -17.55 308.0025
17 4787 -126.55 16014.9
18 4687 -26.55 704.9025
19 4746 -85.55 7318.803
20 4693 -32.55 1059.503
Sum total 93209 95268.95
X 4660.45
X2 = 20.44

Note: Accept 2if between 8.91 and 32.8

E-95
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Radiological Scoping Survey Report
Parcel F Structures—Finger Piers

Hunters Point Naval Shipyard, CA Appendix E
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